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CONTRACTORS TO | 


The United States Army and Navy | 
The British Admiralty 


THE BURGESS COMPANY 


MARBLEHEAD, MASS. 














Sole Licencees for the United States Member of the Manufacturers 
for the Dunne Patents Aircraft Association, Inc. 
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Intake Side Hall-Scott, “BIG SIX” Airplane Engine 


This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 


Total weight, complete and ready for service, ° . . 578 lbs. 

Weight per H.P. (Based on actual H.P. development, at 1, 300 R. P. M.) 3.61 4 

Consumption gasoline in lbs. per H.P. hour, ° ° . ° ° 565 
nat lubricating oil ‘“ “ wad . . . ‘ ° ° 025 


HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Co., Inc. F. P. Whitaker 
General Offices EASTERN REPRESENTATIVE 
Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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Member, Manufacturers’ Aircraft Asen., Inc. 
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2 * 0 POUNDS PER HORSEPOWER 


We announce our latest airplane engine 
Model 5A-4%, 8 cylinder 
Equipped with Sturtevant Thermostat 
for control of temperature 
And Sturtevant Automatic Altitude Compensating 
Attachment for carburetor 


HORSEPOWER 210 WEIGHT 508 POUNDS 


Deliveries can be made in three to four weeks. 




















REO. U. 8. PAT. OFF. 














B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 


Member of the Aircraft Manufacturers’ Association, Inc. 
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LEWIS & VOUGHT CORPORATION 
WEBSTER AND 7th AVENUES, 
LONG ISLAND CITY, N. Y. 
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Factories, Flainfeld, N. J., Elizabeth, N. J. 
Executive offce-, Wool-orth Bldg. 
New York City 
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LOGICAL EQUIPMENT ft 











Official Government tests at the Bureau of Stand- 
ards have shown that ACKERMAN WHEELS will 
successfully resist all the ordinary compression and side 
thrust shocks to which the landing gear of the modern 
airplane is subjected and that they have greater reserve 
power to meet extraordinary loads. 


Constructors can greatly simplify the complex 
problems of landing gear design by the adoption of 
rigid axles with ACKERMAN WHEELS and at the 
same time insure a better landing support for the air- 
plane. 


The spring action of the wheel absorbs all shock 
before it reaches the axle, prevents rebound and makes 


SHOCK ABSORBERS UNNECESSARY 
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‘HE MODERN AIRPLANE 











The most severe tests and actual field practice have 
proven the correctness of the statement that ACKER- 


MAN WHEELS are logical equipment for the modern 
airplane. 


Wheels built for any weight 
machine from 500 pounds up. 


The ACKERMAN WHEEL COMPANY 


ROCKEFELLER BUILDING - - - - CLEVELAND, OHIO 
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Airplane Propeller Specialists 


TT Tc_[_[c_c_Ta XAT 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., designed and built to 
the individual requirements 
of your power plant and 
type of machine. 
Inquiries solicited. 

A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 


LANG PROPELLERS. 


EA 


Lang Propeller Company of America, Inc. 
New York Office s¢ s¢ : Room 419, 30 East 42d Street 
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WITH 


WIDE OPEN 


THROTTLE 


In the recent test conducted under the direct 
supervision of the U. S. Army and Navy, the 
120 H. P. Union Airmotor ran, delivering tts 
maximum power, for 48 hours (as required 
under Army Spec’s. 1002) 


The Government report States... 


“The only adjustments made during the 
test were cleaning the spark plugs and adjusting 
gaps to 0.018" and cleaning distributor raceway.” 


“When the run was stopped the engine 
was functioning very satisfactorily.” 


‘* Average gas consumption was 0.558 pounds per H.P. hour.”’ 
‘* Average oil consumption was 0.0124 pounds per H.P. hour.” 


UNION GAS ENGINE CO. 
OAKLAND—CALIFORNIA 
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MORON EAR: 


NEVER-FAILING ACCURACY 
cA Convincing Experiment 
IF a Distance Type Boyce Moto-Meter be frozen in- 


to a cake of solid ice and the bulb inserted in a 
cylinder of live steam the instrument will register 
“Danger Steam,” as accurately and unfailingly as under 


ordinary conditions. 
Accuracy is the sole measure of the Boyce Moto-Meter’s 
value. Without unfailing accuracy it would be worthless. 


THE MOTO-METER CoO., Long Island City, N.Y. 
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CRANKSHAFT QUALITY 


Stands out as the one requirement today of the builder of 


AIRCRAFT AND HIGH DUTY ENGINES 


Experience only can produce a product to equal these demands. 


Wyman-Gordon Company for many years, in their Research, as well as their Manu- 
facturing Departments, have been developing along the lines that make them today 
able, without experiment, to supply crankshafts of 


UNQUESTIONED RELIABILITY 


Every stage in the production of a Wyman-Gordon crankshaft is subjected to rigid 
inspection and tests guaranteeing a high metallurgical quality. 


Behind this perfect product is a perfect service. 


Prompt attention to all orders and deliveries without delay. 


WYMAN-GORDON COMPANY 


WORCESTER, MASS. 








300 





AVIATION October 1, 197 

















The Taft-Peirce Company 





is particularly qualified 





to assist 






In Aeronautical Development Work 







The Taft-Peirce Company is one of the oldest and the most 
extensive “ job-shops ” in the United States. It has been identified 
with the evolution and initial production of many mechanical de- 







velopments, each marking a new era in the sphere of human 






progress—such as the sewing machine, the typewriter, the adding 






machine and the automobile. 








Today it is the largest and best equipped organization in the 





country for work of the character necessary in the development 






of aeronautical engines, light machinery and parts. 










The advantage of such experience is at the command of con- 
cerns whose present production might be materially improved or 






increased by proper co-ordination. 
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MILITARY AIRPLANES 
SEAPLANES 


AIRPLANE PARTS 


We are in a position to devote part of our excellent facilities to quantity 


production of 


METAL FITTINGS 


SHEET METAL WORK 
and 


WOODEN PARTS 


for other airplane companies. 


Investigation of our facilities solicited 











Des Lauriers Aircraft Corporation 








MAIN OFFICE AND FACTORY: NEW YORK OFFICE: 
Murray and Mulberry Sts. Woolworth Building 
Newark, N. J. New York City 
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BALL BEARII “a 


Greater Capacity 
Lighter Weight |/ 


Gurney Bearings have 
larger balls and more balls 
for a given size of bearing 
than is possible with any 
other design and method 
of assembling balls between 
two continuous raceways 
(without filling slot). 

This gives Gurney Bearings 
larger load capacities and per- 
mits the use of smaller, lighter 
bearings without decreasing the 
factor of safety. 





Our experience in Ball 
Bearing Engineering is 
at your service. 


Gurney Ball Bearing Co. 


Conrad Patent Licensee 





Jamestown, N. Y. 
New York City Chicago, II. 
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The Sperry Incidence Indicator 


Warns the pilot against 


DANGEROUS CLIMBING STEEP DIVING 








The Sperry Gyroscope Company 
Manhattan Bridge Plaza, BROOKLYN, N.Y, 


Telephone 9700 Main 


126 ‘Rue de P 15 Victoria Street 
—o London, S. W. 
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VAMUR facilities at Newport 
wi News, Va., permit us to 
take for aviation training im- 
mediately 40 more students, 
30 on land machines 10 on fly- 
ing boats. 


This offers an excellent opportunity 
for men to gain aviation training at an 
old established school where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 





Students will be accepted in order of 
enrollment. 


For full information wire or apply 


Atlantic Coast Aeronautical Station, 
Newport News, Va. 





oY 
sa a uaaeeae@eeeeeeaeweeaeewe ee eee ee eee eee ete eee et eet eee ee eeeeeeee ee eee eee eee 














i= 


— 








He 
E 232 : ; 





4=]] 


















AVIATION 


AERONAUTICAL ENGINEERING 





October 1, 1917 





Strut Charts 
By H. M. Buckwald, M.E. 


of the Engineering Department, Standard Aero Corp. 


Caleulations of struts form an important part of airplane 
design. There are the interwing struts, the interior wing stays 
for drift, the body longerons and the body struts. There are 
also the struts of the landing gear. 

Usually the lengths of these members are known, and also 
the load to which they will be subjected, the latter being ob- 
tained from the stress diagrams. The problem then is to find 
the cross-sectional area that will enable the strut to fulfill the 
conditions. 

Struts are regarded as columns, and either Rankine’s or a 
modification of Euler’s formulae is used. Rankine’s formula 
for pin-connected struts is: 

Pp f 
= —_—— where 


1+a( 
} 


P =Crippling load of struts in pounds, 


5 

679194 

% + 
SPE 


J 


D= 
Y om we 2 


Fig. 2 


spruce strut onc 
to th ure, Start at the lower left-hand corner at D=1"._R 

e left we note that the area of a one-inch cirele is .785 sq. in. 
tion line for circles, 
RAF. line. 
downward 


of 6 Sp 
DIAMETER OF INSCRIBED CIRCLE 


Run vertically until the area curve for circles is reached. 

i We proceed vertically along our D line until we reach the radius of gyra- 
Then project horizontally to the right until we reach our 25-inch line. 
Then project horizontaily to the left until the proper area line is reached. 
and we see that the crippling load of our strut is 2100 pounds. 
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A = Area of section in sq. in. 
f = Fibre stress. 5600 lbs./sq. in. for spruce. 
Data.) 
6250 Ibs./sq. in. for ash. 
L = Strut length in inches. 
k = Least radius of gyration of section in inches. 
a =A constant which depends on the value of L/k. See 
Fig. 1. 
The results of Hunsaker’s experiments on spruce struts are 
given in the following formulae: 
For pin-conneeted struts 
P - .e L , - 
he 6500 — 46.5 : when L/k is less than 70. 
) 7) 
P — 8.72E when L/k is greater than 70. 


A (ey 
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UNIVERSAL STRUT CHART 
For use in finding the crippling load of any size and length of spruce and ash struts. 
» inch in diaméter and 25 inches long; pin-connected at the ends. 


Example : 


Find the crippling load of a circular 
Use the R.A.F. data. 


The dotted line shows the method of 
Looking at the area scale 


Now run vextically upward to the spruce-hinged 
In our case it is 85: sq. in. Then drop vertically 
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2000 
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Fig. 1 
E is the modulus of elasticity of spruce 1,825,000 lbs./sq. in. 
The other symbols are as before. 
The common procedure in figuring a strut of known length 


to resist a certain load, is to assume an area, calculate its 
radius of gyration, and then to use one of the above formulae 
and see what crippling load our chosen section will have. 
This usually falls above or below our required load, and so 
several values of area must be tried. This involves much com- 
putation, and, in order to avoid this, the following charts 
have been constructed. 

Fig. 2 represents a universal strut chart which, as the name 
implies, may be used to find the crippling loads of struts for 
any section, material, length, and also for various end con- 
nections such as round, fixed, or one end round and the other 
fixed, and for any experimental data. 

The sections shown are stream-line, square, hexagonal, octa- 
gonai, and cireular. In the upper right-hand corner of the 


CRIPPLING LOADS OF SQUARE SPRUCE STRUTS: 









































































































































~ |8000 oH ‘PIN CONNECTED ENDS. 
\ \ CHART BASED ON HUNSAKER'S EXPERIMENTS 
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LENGTH IN INCHES OF SQUARE SPRUCE STRUTS. 


Fig. 4 
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PIN- CONNEG 1 S. : 
CURVES GIVE VALUES D* 
i SQUARE CROSS SECTIONS. 
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SED_IN ULATIONS:- 
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CRIPPLING LOAD IN POUNDS= FA 
140 
LBS aT 





> Fe 62503qin FOR ASH 
A= AREA OF SECTION. 
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L= LENGTH OF STRUT. 





K=LEAST RADIUS OF GYRATION. 








Q=CONSTANT WHICH DEPENDS oN 











THE VALUE OF Lb. (see FIG 1.) 
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~~ CRIPPLING LO 
STREAM-LINE SECT! 
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ADS OF SPRUCE STRUTS 
ONS. _PIN- CONNECTED ENDS. 


CURVES GIVE VALUES OF MAJOR & MINOR AXES. 

FORMULA USED |N CALCULATIONS -~ 
CRIPPLING LOAD IN POUNDS =—FA—_., 
+a (=) 


K= LEAST RADIUS OF GYRATIONA 
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ACTUAL CRIPPLING LOAD IN POUNDS. 
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| CA ELINS OCTARONAL Case SECTIONS 





PIN-CONNECTED ENDS. 





CURVES GIVE VALUE OF D’ 















CRIPPLING LOAD= —FA__. 

ee. 4 

=a & LBS. 
F = 5600555 FOR SPRUCE. 
A= AREA OF OCTAGONAL SECTIN=334R* 
L—LENGTH OF STRUT IN INCHES. 
Ree RADIWS OF GYRATION=.257 D. 

















a= CONSTANT WHICH DEPENDS ON THE 


VALVE OF t (SEE FIG.I. ) 
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_LENGTH IN INCHES OF OCTAGONAL SPRUCE STRUTS 
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CRIPPLING LOADS OF ASH STRUTS. 
IZ” SQUARE SECTION WITH 3” WIDE GOUGING 
CHANNELL SECTION: 
PIN- CONNECTED ENDS 


\ | CURVES GIVE VALVES OF DEPTH OF CUT 
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FORMULA USED JN CALCULATIONS :— 
CRIPPLING LOAD IN Pounps= A 
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F=6250-Sorn FOR ASH. 


A= AREA OF SECTION 
L= LENGTH oF STRUT 
K=LEAST RADIUS OF GYRATION. 
Q= CONSTANT WHICH DEPENDS 
ON THE VALUE OF > 
(SEE Fic! ) 
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SHOWING CHARACTERISTICS OF 
CHANNEL S 








Fie. 8 


chart there are plotted experimental results of R. A. F., Clark, 
and Hunsaker.* 

From this universal chart special charts may be constructed 
which show at a glance the size of strut necessary for a given 
load and length. 

These are represented in: 

Fig. 3 for square ash sections: 

Fig. 4 for square spruce sections: Hunsaker data. 

Fig. 5 for stream-line spruce sections: R. A. F. data. 

Fig. 6 for octagonal spruce sections: R. A. F. data. 

Fig. 7 for channel ash sections: R. A. F. data. 

All of these Figs. 3 to 7 inclusive, are for pin-connected 
ends. 

The channel section shown in Figs. 7 and 8 is very interest- 
ing. As is well known, the longerons of the body are often 
channeled out for lightness. The section shown is 114 in. sq. 
ash. The least radius of gyration occurs about the axis XX, 
Fig. 8. The various characteristics of this section are shown 
in Fig. 8, and if we take these values of area and radius of 
gyration and use them in the universal chart, we may con- 
struct Fig. 7, which shows the depth of channeling for any 
length and load. 


*R. A. F. Data, Flight, Oct. 18, 1913, p. 1149. 

Clark’s Data, Aerial Age, Aug. 7, 1916, p. 635. 

Hunsaker’s Data, Aerial Age, Aug. 16, 1916, and AVIATION AND AERO- 
NAUTICAL ENGINEERING, June 15, 1917, p. 442. 


R. A. F. data. 





Controls and Control Surfaces 
In the article on “ Controls and Control Surfaces,” by W. J. 
Waterhouse, printed in the September 1 issue of AVIATION 





AND AERONAUTICAL ENGINEERING, the “ dotted half circles ” 
referred to under the subject of “ Hinges” were omitted. 
They appear in the illustration printed herewith. 





The Shaping of Airplane Propellers* 
By Frank W. Caldwell 


After the propeller has been glued up it will usually be 
The pro- 


found that the glue has set in about twelve hours. 
peller may then be removed from the clamps. 


When the propeller is glued up the boards will nearly 
always be distorted somewhat so that strains in the wood will 
Additional strains are intro- 
For 


be introduced from this source. 
duced from the drying out of the moisture in the glue. 








Fig. 1 


MACHINE FOR ROUGHING PROPELLERS WitH Moror anv BELT 
Drive. THis MACHINE, LIKE THAT SHOWN IN Fie. 2, Is 
A Form or Router AND IS MANIPULATED ENTIRELY 
BY Hanp. Its Success DePpeNnps SOMEWHAT 
ON THE SKILL OF THE OPERATOR. 


LORTAS.£ Ci. CCraic PLANER 


ZPo.e 60 CYci€ AC [wo 
YCTIOnN MOTOR - 3600 RPM 








Fie. 2 


CuTrer AND Moror ror ROUGHING PROPELLERS SUSPENDED 
FROM A LIGHT JIB CRANE BY MEANS OF A SPRING. THE 
SPRING SUSPENSION IS PREFERRED TO A PULLEY AND 
COUNTERWEIGHT, AS It Is FounD IN PRACTICE TO 
Give GREATER FREEDOM OF MOVEMENT. IN 
CASE THE CEILING Is as HiaH as 15 Fr. 

THE Jip CRANE May Be OmirTTepD 
AND THE SPRING SUSPENDED 
DIRECT FROM THE 
CEILING. 

* The present article is the second of a series dealing with the 
construction of airplane propellers which has been contributed by the 


author to AVIATION AND AERONAUTICAL ENGINEERING, the first article 
having appeared in the issue of May 1, 1917. 
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this reason it is considered good practice to let the propeller 
stand about a week before roughing it out. 

Where the propeller has been glued up in step form, th 
rough shaping is usually done by means of a duplicatj 
machine or by some form of router. A good many of they 
have been built and some of them are shown in the ageon. 
panying sketches. 

Fig. 1 shows a rather crude form of rough shaping devig 
which seems to work very well. 

Fig. 2 shows a form of cutter that is said to have been use 
in England for rough shaping propellers. (Aeronautics 
Nov. 22, 1916.) The English device appears to have been 
built up especially for propeller work. 

There is a tool already on the market, however, made by the 
U. S. Electrical Tool Co., Cineinnati, O., which is adaptabk 
for this work. This tool is preferable to a cutter on a flexibk 
shaft as the greater inertia of the tool shown prevents it from 


FoRM OF PROPELLER-SHAPING MACHINE MANUFACTURED BY 
WapkIn & Co. or LEICESTER, ENGLAND. THE SKETCH 
1s ONLY INTENDED TO ILLUSTRATE THE 
PRINCIPLE OF OPERATION. 


A, lead screw and nut for longitudinal feed; B, ways for low 
gitudinal; C, lever to cam for cross feed; D, ways for cross feed; £, 
belt drive to cutter; F, source of power; G, ogee = link to mais- 
tain uniform distance between cutter and guide roller; H, pivot of 
guide roller support; J, pivot of cutter support; J, shroud for cutter; 
K, cutter; L, guide roller; M, propeller; N, form: O, equalizing 
linkage to keep axes of propeller and form parallel, which allows the 
blade to be kept nearly horizontal and permits free movement of the 
rollers. 


jumping or making a wavy eut. An attempt has been mae 
to use the same apparatus for sanding but this has been unsat- 
isfactory, as the sand roll has a tendency to jump and produce 
rough work. 

Fig. 3 shows an automatie propeller shaping machine mant- 
factured by Wadkin & Co. of Leicester, England. Little 
information is available as to what results this machine bas 
given in practice. The cutting stroke is across the blade with 


Fia. 4 


HORIZONTAL PROJECTION OF THE PROPELLER LaIp OUT. 





Biock Sawep Out To SHAPE OF THE HorizONTAL PROJECTION 
AND THE VERTICAL PROJECTION Is Lain OvuT 
FOR WorRKING Down TO ANGLES. 
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a longitudinal advance at the end of each stroke. The cutting 
stroke of machines built in this country has been along the 
blade with a cross feed at the end of the stroke. 
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Fic. 6 
Tue PATTERN FOR OBTAINING GUIDE LINES FoR SAwinG OvuT 
THE BACK OF THE PROPELLER. 
This sketch should be considered with Figs. 5 and 7. The flat piece 
of the propeller sawed out along the line shown in the right blade of 
Fig. 5. A pattern similar to that shown in Fig. 6 is then sawed out 


for each station and the patterns are tacked to the back of the block. 
This enables the saw man to obtain guide lines as shown in Fig. 7. 
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Figs. 4, 5, 6 and 7 show the method of laying out and 
rough-forming the propeller on a bandsaw. This method is 
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used when the propeller has been glued together in the form 
of a block. 

Fig. 8 shows a diagrammatic sketch of a machine which 
has been used in this country for duplicating. The machine 
is provided with a guide roller, which rolls on a form of the 
shape of a propeller, and of a cutter having the same shape 
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and dimensions as the guide roller. Parallel motion of the 
guide and the cutter is obtained by means of two horizontal 
ways and two vertical ways. This machine will reproduce 
with a fair degree of precision, but is too slow and requires 
too much setting up for production work. 

Recently a few propellers have been roughed out on a 
machine whose operation is about the same as that of an axe- 
handle lathe. This machine produces very nice work, appar- 
ently, and may develop into the most practical machine yet 
brought out. 





The Paul Schmitt airplane, one of the largest French tractor 
biplanes, is distinguished by a very ingenious means for vary- 
ing the angle of incidence of the wings in flight. Before pro- 
ceeding to describe the means employed to obtain this result, 
the disadvantages of the fixed angle of incidence may be 
briefly dwelt upon. 

It is easily proved that in horizontal flight maximum effi- 
ciency can be obtained only at the speed at which the machine 
flies with its body horizontal. Any variation of speed, in the 

























Metuop or ALTERING ANGLE OF INCIDENCE 






tase of a conventional airplane, causes a change of the flying 
angle of the whole machine. Thus the line of flight is no 
longer parallel to the center line of the body. Consequently 
the air, instead of flowing smoothly along the body and caus- 


The Paul Schmitt Airplane 
By John Jay Ide 


ing skin friction only, strikes it at an angle—at higher speeds 
on top, at lower speeds on the bottom. In both cases loss of 
efficiency is the result. 

Let us suppose, for example, that a machine flying with 
its body horizontal will maintain a horizontal flight path with 
its engine running at three-quarter maximum speed. Now, if 
we inerease the speed of the engine to the limit, we shall have 
to decrease the angle of incidence in order to maintain a hori- 
zontal flight path. Otherwise the machine will start to gain 
altitude. As the angle of the wings relative to the body is 
fixed, we are forced to change the attitude of the whole ma- 
chine, i.e., fly “ tail high.” 

Likewise for low speeds, the engine is throttled down and 
the angle of incidence increased by flying with the tail low. 
This position is always dangerous, as a tail slide may result 
from sudden failure of the power plant. In the case of the 
Paul Schmitt airplane, however, the body can be maintained 
horizontal at all speeds by simply changing the angle of the 
wings to suit conditions. The method of accomplishing this 
is shown in the sketch. 

The two main planes form a unit entirely distinct from the 
body, which passes between the planes without touching 
either of them. They are connected to the body by means of 
a transverse tubular shaft, resting in ball bearings on a pair 
of inverted V stanchions and bolted at their lower ends to the 
upper longerons of the body. The ends of the transverse 
shaft are rigidly attached to two steel tubes placed fore and 
aft between the front and rear interplane struts. These four 


struts pass through the body by means of slots in the cover- 
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ing and are connected transversely at top and bottom by other 
tubes. 

From the above description, it will be seen that the wings 
could rotate around the transverse axis until the interplane 
struts finally came in contact with members of the body. They 
are prevented from doing this by means of a large nut work- 
ing on a threaded shaft borne on ball bearings and attached 


“*-y 


longitudinally to the floor of the body. This nut is connected 
by two pivots to a pair of interplane struts. 

On a prolongation of the longitudinal shaft behind the rear 
bearing are mounted two concentric sprockets from which 
chains pass to two handwheels in front of the pilot. Rotation 
of the large wheel causes the shaft to revolve slowly while the 
small one is geared so that a more rapid movement is obtained. 


57-5 


As the threaded shaft rotates to left or right, the nut is dis- 
placed forward or aft, and with it the lower ends of the inter- 
plane struts to which it is pivoted. The amount of movement 
is such that the main planes swing through a 0 to 12 deg. are. 

By suitably varying the power, the machine can be flown 
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at a wide range of speeds. The Paul Schmitt airplane 
also climb very quickly; it can rise after a very short rm 
with the tail high, a most valuable feature for seaplang. 
and, finally, its wings can be made to exercise a powerfj 
braking effect. 

Apart from the variable incidence, this machine is intepgy. 
ing on account of the fact that it is built practically through. 


out of steel. The body is built up of autogenously welde 
steel tubes. From the nose to a point just behind the seats 
it is of rectangular section; to the rear of this the lowe 
longerons converge, thus forming a ‘triangular section. Tk 
elevator is very large and partly balanced. 

Behind the 160 hp. Le Rhéne engine, mounted betwea 
double bearings in the bow, are placed the tanks. To the rex 








of these is the extremely large passenger cockpit, and stl 


farther back is the pilot’s seat. In front of him, in additi® 
to the hand wheels mentioned above, are the controls, a W 
operating the ailerons and elevator, and a foot bar for 
rudder. 
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Fog Conditions* 
By Major G. I. Taylor 


Fogs may be divided into two kinds—those which consist 
of small drops of water which have been precipitated from 
yapor in the air, and those which consist of smoke or dust 
articles and oceur only in large towns or in manufacturing 
districts. ; 

Two conditions are necessary for the formation of a smoke- 
fog; firstly, the wind velocity near the ground must be very 
small, so that the air may collect enough smoke to form a fog 
while passing over the town; and secondly, the air hear the 
ground must be relatively cold compared with the air higher 
up for a period sufficiently long to collect enough smoke to 
form a fog. 

The relative coldness of the air near the ground has the 
effect of stopping the formation of vertical currents, which 
would tend to disperse the smoke upwards. When the air 
near the ground is cold the fog is therefore confined to a com- 
paratively thin layer close to the ground. This condition 
confines the occurrence of smoke-fogs to the winter, for it is 
only at that time that the ground is cold for a sufficiently long 
period to allow enough smoke to collect to form a fog. 

When very light winds occur in the summer, the vertical 
currents in the daytime carry the smoke into the higher layers, 
where the wind is usually stronger, so that the smoke gets 
earried away. Occasionally, however, the wind is very light 
throughout the whole of the first 6,000 or 7,000 ft. In that 
ease the smoke is carried by the vertical currents during the 
day up into the upper layers, but it is not carried right away. 
In this way it forms a haze which is sometimes sufficiently 
opaque to obscure the sun, though it is nowhere thick enough 
to be called a fog. 

A much more frequent source of fogs is the condensation of 
water-vapor in the air. The condensation is due either to 
cooling or to the mixture of two masses of air at different 
temperatures and containing different amounts of water-vapor. 

At any temperature air can only contain a certain propor- 
tion of water-vapor. When it has this proportion mixed with 
it, it is said to be saturated. The amount of water-vapor 
which air can hold depends on its temperature; the higher the 
temperature the greater the amount of water-vapor. 

A frequent source of condensation is the cooling which takes 
place in a rising current of air owing to expansion. This is 
the most frequent cause of clouds. A fog on high land may be 
due to the forcing up of air from lower-lying land by the 
contours of the ground, but a fog of this nature is practically 
the same thing as the lower surface of a cloud into which the 
high land is projecting. Such a fog would make flying impos- 
sible, but even if low cloud did not come right down to the 
ground so as to form a fog, flying would still be practically 
impossible. 

The chief factor which determines the temperature of the 
air near the earth’s surface is the temperature of the surface; 
and nearly all fogs, both on land and at sea, are due to 
changes in the temperature of the earth’s surface under the 
surface air; but there is a great difference between the land 
and the sea in regard to the way in which this change may 
take place. Out at sea the temperature of the air seldom 
differs by more than one or two degrees from that of the sea. 
The temperature of the sea is only altered very slowly by 
heat taken from or given to the atmosphere, and there is 
practically no daily variation in the temperature of the sea 
surface. The only way in which the temperature of the sea 
under a given mass of air may alter is by the motion of the 
ar from a place where the sea is hot to a place where it is 
cold, or vice-versa. 

In the ease of the land, the temperature of the surface of 
the ground may vary rapidly through a large range. Changes 
in the temperature of a given miass of surface air are due much 
more to changes in the temperature of the ground at one place 
than to movement of the air over ground, the temperature of 
which varies from place to place. The temperature of the 
ground depends on a great variety of different causes, such as 
the amount of cloud (for clouds prevent the ground from 
cooling at night or heating in daytime), the velocity of the 
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wind, and the temperature of the ground for the last day 
or two. 

The most complicated and, unfortunately, the most frequent 
cause of fog formation is the cooling of the ground by radia- 
tion to the sky at night. This is the kind of fog with which 
flying men are chiefly concerned. 

It is a matter of common observation that fogs occur with 
light winds or in calms, and that they usually appear when 
the sky is clear of clouds. This suggests that they are formed 
during the night on the spot at which they are observed in 
the morning. 

To find out how far this is true and what wind velocity 
prevents the formation of fog, I examined all the fogs which 
formed in the night and were observed in the morning at Kew 
in the five years 1900-1905. This leaves many fogs unac- 
counted for, because meteorologists make their observations at 
about 7 a. m., and many summer fogs have cleared off by that 
time. The wind at Kew is registered by self-recording instru- 
ments, and is tabulated every two hours. For convenience I 
have divided the wind velocities into four classes. 

In the first class are included all the occasions when the 
wind velocity was between 0 and 3.3 m.p.h. The second class 
contains winds from 3.3 to 5.5 m.p.h., the third winds from 5.5 
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to 9.2, and the fourth winds from 9.2 to 13.6 m.p.h. At 
4 p. m. on the afternoons of the 70 nights on which fog was 
reported during the period 1900-1905 there were examples of 
winds of each of the four classes. The actual number of cases 
in each of the four classes are shown in the first column of 
figures in Table I. At 6 p. m. the evening calm had set in, 
and it will be seen on looking at the second column of figures 
in Table I that there were only two cases in five years in 
which a wind of 9.2 miles per hour or more at 6 p. m. was 
followed by a fog during the night. At 8 p. m. the wind had 
dropped still further on the foggy nights, so that there were 
only two eases in the five years when a wind of more than 5.5 
m.p.h. was followed by fog during the night. At 10 p. m. 
there were still two cases in the third class, while there were 
ten eases in the second class. 
TaBLeE I 

Frequencies of wind of various strengths at 4 p.m., 6 p.m., 8 p.m., and midnight on 
the 70 occasions when fog was reported in the night during the years 1900-1905: 


Wind Velocity. 4p.m. 6p.m. 8p.m. 10 a Mindat. 
35 50 8 62 


Raa OO ...tkdus decades 23 20 18 10 5 
SY TR Berar rere 16 13 1 2 3 
= oo Rl Beemer 7 2 1 0 0 


It will be seen that Table I can be used for forecasting, 
beeause if “no fog” had been predicted at Kew every time 
the wind at 8 p. m. was greater than 5.5 m.p.h., only two 
mistakes would have been made in five years. We might also 
have predicted “no fog” every time the wind at 6 p. m. was 
greater than 9.2 m.p.h., and again we should have been wrong 
two times in five years; but since there were more occasions 
when the wind was greater than 5.5 m.p.h. at 8 p. m. than 
there were when it was greater than 9.2 m.p.h. at 6 p. m., it is 
evident that we should have made more correct prophecies by 
using the wind at 8 p. m. than the wind at 6 p. m. That is 
to say, the 8 p. m. eriterion that the wind must be less than 
5.5 m.p.h. gives rise to fewer “ false alarms,” when the possi- 
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bility of fog is predicted and no fog follows, than the 6 p. m. 
criterion that the wind must be less than 9.2 m.p.h. 
Reasoning in the same way, I found, on examining the Kew 
records, that the wind at 8 p. m. was a better criterion than 
the wind at 10 p. m. It seems, therefore, that a fog forecaster 
would do better by observing the wind at 8 p. m. than by 
observing the wind either before or after that hour. : 
After rejecting all nights when the wind at 8 p. m. is 
greater than 5.5 m.p.h., there remain a large number of nights 
when fog does not form. In many of these cases the sky is 
covered with clouds. The earth does not cool by radiation 
under these conditions, and consequently the surface air does 
not cool either, so that a fog is not to be expected. If, 
however, all nights when the sky is covered with clouds at 
8 p. m., or any later time in the night, be rejected, there still 
remain many cases of calm, clear nights during which no fog 
forms. The question which must be looked into is, therefore, 
why fogs sometimes do form and sometimes do not on calm, 
clear mghts. How is it that on two nights which appear 


— similar fog may form on one occasion and not on the 
other 
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Fig. 2 


Two possible explanations at once suggest themselves— 
either the ground is so warm that the temperature cannot go 
down enough to produce a fog when the air has the normal 
amount of humidity or the air is so dry that a fog would only 
be produced if the fall of temperature during the night were 
much greater than is usual on calm, clear nights. The first 
of these is very difficult to deal with, depending as it does on 
such a complicated series of causes. The second, however, 
seems to be the more important, which is fortunate, because 
it is certainly more easy for a forecaster to take account of 
the dryness of the air than to take account of the conditions 
which govern the temperature of the ground. 

In order to predict whether fog is likely to appear on a 
ealm, clear night, it is first necessary to predict the amount 
by which the temperature is likely to fall in the night, and 
then one must measure the amount of water-vapor in the air 
and find out whether the predicted fall in temperature is 
great enough to produce a fog. 

At first sight the second of these seems to be a question 
which could be solved by purely physical reasoning. The 
extreme lightness of a wind during a fog suggests that the 
occurrence of fog at any place is due to the cooling of the 
ground in the neighborhood, and not to a mist which has 
rolled over from somewhere else. When stagnant air is 
cooled, one might expect the proportion of water-vapor con- 
tained in the air to remain constant till the fog begins, when 
it would decrease, owing to the fact that some of the vapor 
had been precipitated as drops. 

On examining the Kew records I found that on foggy 
nights the vapor pressure remained constant for a time and 
then began to decrease. In Fig. 1 will be seen a curve which 
represents the mean vapor pressure on foggy nights in the 
summer. It will be seen that this curve shows the char- 
acteristic referred to. Taking this as evidence that the vapor 
pressure remains constant till the fog forms, I next proceeded 
to caleulate how much the temperature would have to drop 
after 8 p. m. before the air became saturated. I then com- 
pared the actual amounts by which the temperatures at Kew 
had fallen after 8 p. m. on clear, calm nights, and found, to 
my surprise, that the temperature of the air near the ground 
falls below the dew-point at 8 p. m. nearly every night when 
these conditions hold. It is evident, therefore, that the vapor 
pressure must decrease on non-foggy nights as well as on 
foggy nights. I examined the clear, calm nights, when fog 
did not form at Kew, and found, as before, that the vapor 
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pressure of the air near the ground remains constant dur 
the afternoon and evening, and begins to decrease at about 
10 p. m. 

In Fig 2 is shown the curve which represents the meg, 
vapor pressure on non-foggy nights in summer. The decrease 
in vapor pressure is evidently due to the deposition of dew oy 
the ground. The cold up-currents which rise from the ground 
have deposited some of their moisture on the ground, and are 
therefore drier than the down-currents. When, therefore, the 
temperature of the air in contact with the ground falls beloy 
the dew-point, the vapor pressure of the air above it begins tp 
fall, and the question of whether a fog arises depends m 
whether mixtures of the up and down-currents are capable of 
forming fog. If we knew the exact compositions of the U 
and down-currents, and also the proportions of each in any 
mixture, we could find out whether fog results by the use of 
the diagram of Fig. 1. 

In order to find out from the known physical properties of 
air mixed with water-vapor how much below the dew-point a 
8 p. m. air must be cooled before fog is produced, we should 
have to know all about the up and down-eurrents whid 
transmit the coldness from the ground to the atmosphere, and 
also all about the vertical distribution of the temperature and 
humidity. 

It is obvious that forecasting cannot proceed on these lines 
I have therefore tried to find out a simpler, more empirie) 
method of forecasting. It is well known that the temperature 
falls more rapidly on warm summer evenings than it does in 
the winter when it is cold. Suppose that we make obser. 
vations at 8 p. m. and that we know the average fall in tem 
perature during a calm, clear night for any temperature at 
8 p.m. Suppose also that we know how many degrees below 
the dew-point the air must be cooled before fog forms, then 
for every temperature at 8 p. m. there will be a certain 
amount of moisture (or a certain vapor pressure), such that if 
the air is moister fog is likely, whereas if the air contains les 
moisture fog is improbable. One could therefore draw a line 
on a moisture diagram * which has the following property: 
If the point which represents the state of the air at 8 p.m 
lies below it, fog is unlikely during the night, while if the 
point lies above it, fog is probable. 

Now, although we do not know the data by means of which 
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we could construct the line, yet since we know theoretically 
that such a line should exist we can find it empirically by 
making all the points representing the state of the air 
8 p. m. on calm, clear nights on the diagram and drawing 4 
line dividing the points which represents foggy nights from 
those which represent non-foggy nights. : 
As a matter of fact, this form of moisture diagram ® 
which the state of the air is represented by a point giving the 
vapor pressure and the temperature is not very convenient. 
Vapor pressure is not, as a rule, measured directly. 
most convenient way of measuring the amount of waler 
vapor in the atmosphere is to measure the difference in tem 
perature between a dry thermometer and one whose bulb ® 
kept wet by being covered by wet muslin. When the ar 
dry there is considerable difference in temperature bet weet 
the wet and dry bulbs, owing to the cooling of the wet bulb 





*A diagram which shows the vapor-pressure and temperature of 
the air. 
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by evaporation. When the air is saturated the water does 
not evaporate from the wet bulb. The wet bulb is therefore 
not cooled below the temperature of the dry bulb. The differ- 
ence between the temperatures of the wet and dry bulbs there- 
fore measures how far off the air is from saturation. Tables 
have been drawn up showing the vapor pressure and 
depression of the dew-point + for various temperatures of the 
wet and dry bulb thermometers. ; 

Using these tables, I took every case in which the wind and 
doud conditions at 8 p. m. at Kew were suitable for the 
formation of fog, i.e., every case in which the wind was less 
than 5.5 m.p.h, and the sky was not covered with clouds, and 


OIFFERENCE BETWEEN WET Anco DRY BULBS 


AIR TEMPERATURE 


found the depression of the dew-point. I then marked each 
of these on a diagram representing the state of the air by 
points, giving the temperature as abscissa and the depression 
of the dew-point as ordinate. For every night when fog 
occurred | marked the point as a round dot, and for every 
night when no fog was reported I marked a cross. The 
diagram is shown in Fig. 3. I then drew the line shown in 
the figure which divides roughly the dots from the crosses. 
It will be seen that there are only three dots above the line, 
while there are 31 crosses. If, therefore, this line had been 
used for forecasting, on occasions when the wind and cloud 
conditions were suitable for fog. that no fog would occur if 
the point representing the state of the air at 8 p. m. were 
above the line in the diagram, three mistakes would have been 
made for 31 correct predictions. On the other hand, when the 


+The depression of the dew-point is the number of degrees through 
which the air must be cooled before dew is deposited. 
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point lies below the line, the chances are about equal that a 
fog will oceur at Kew and that it will not. 

It appears, therefore, that a diagram of this form should 
be of some use in predicting the occurrence of fog if it applies 
to other places besides Kew. I find on examining the records 
of Oxford, Nottingham and Potsdam, that the line is in each 
ease very close to the Kew line. 

As the diagram stands, it is not very convenient to use, 
because, after reading the wet and dry bulb thermometers, one 
has to look up in a table to find the depression of the dew- 
point. It can be made more convenient by transferring tie 
line to a diagram in which the state of the air is represented 
by a point showing the difference between wet and dry bulb 
readings as ordinate and the temperature as abscissa. 

A diagram constructed on this principle is shown in Fig. 4. 
The line shown in Fig. 4 was transferred from Fig. 3 by 
finding, from the tables, the difference between the wet and 
dry bulb readings corresponding with points in Fig. 3. The 
diagram may be used conveniently for predicting whether fog 
is likely to appear on an aerodrome or not during the night. 
The wet and dry bulb readings are taken at 8 p. m. If the 
wind is less than 5.5 m.p.h. and if the sky is not completely 
covered with clouds, then a fog is probable if the point on the 
diagram which represents the state of the air at 8 p. m. lies 
below the line. If the point lies above the line, fog is 
improbable. 

If the point lies close below the line, i.e., if there is still a 
considerable difference between the wet and dry bulb read- 
ings, but not enough to ensure the absence of fog, fog is 
probable, but since the air is still unsaturated fog will not 
appear for some time after the readings were taken. A differ- 
ence of more than a degree between the wet and dry bulb 
readings may be taken to indicate that fog will not appear 
immediately. A line has been drawn on the diagram which 
indicates roughly the difference which is necessary in order 
that fog may not appear for about four hours. This line 
evidently lies below the other line, and points which lie 
between the two indicate the probability that fog will form 
after midnight. It seems possible that the diagram may be 
of some use to flight-eommanders in telling night pilots how 
long to stay up. 

It may sometimes be convenient to make a forecast at 
6 p. m. instead of at 8 p. m., though for reasons already given 
the 8 p. m. forecast is more likely to be correct. To allow for 
this contingency a third line has been drawn on the diagram 
above the 8 p. m. line. When the point representing the 
state of the air at 6 p. m. lies above this line, fog is 
improbable during the night. 

The chance that a prediction made with this diagram will 
be right can be judged by looking at the diagram of Fig. 3, 
but there is another cause which limits its usefulness in the 
winter, the freezing of water which is supplied to keep the 
wet bulb from becoming dry. When this water freezes the 
readings of the wet bulb become unreliable. In the summer, 
however, the use of the diagram should lead to a considerable 
improvement in forecasting the occurrence of a radiation fog. 





Book Review 


“Air Navigation For Fuicut Orricers.” by A. E. Dixie, 
R.N. (D. Appleton & Co., New York, $4.00. 223 pp.) 


This book contains condensed information on the subject 
of aerial navigation. The subject matter is presented in a 
dear manner, and ean be easily followed. 

The author commences by giving a summary of the laws of 
magnetism, and applies these laws to the magnetic compass. 

compass is then taken up, its construction and its mode 

of operation described. The errors of the compass and 

methods of allowing for these are then considered, and finally 

the method of obtaining bearings and correcting bearings is 
en up. 

The first five chapters are devoted to a diseussion of the 
Ws of magnetism, the compass, and the use of this instru- 
ment. The next three chapters deal with weather observa- 
tions, In these chapters the author explains cloud and fog 
ormations, weather charts, storm signals, and weather fore- 


casting. Under the head of weather forecasting are given 
simple and useful rules for the forecasting of weather without 
the use of any instruments. 

The ninth chapter deals with astronomy, and the methods 
employed in finding the time of sunrise, sunset, moonrise, 
moonset, ete. The more important constellations are pointed 
out by means of sketches, and the practical use of these con- 
stellations in making observations is dealt with. 

In the tenth chapter Mr. Dixie goes into the theory of the 
construction of charts, and the method of using charts for 
obtaining a course, and finally gives some rules for obtaining 
the distance covered by an airplane when being drifted by 
the wind. 

In the last three chapters Mr. Dixie explains the use of pro- 
tractors, and gives examples in determining the course to be 
steered in order to intercept a hostile ship, the method em- 
ployed in fixing positions, and the use of maps with conven- 
tional markings. 





The Design of Airplane Fittings 


By Randolph F. Hall 
of the Thomas-Morse Aircraft Corp. 


The design of proper fittings for aeronautical use is one of 
the most important constructional details of the entire air- 
Nothing destroys the appearance of a finished machine 
Fittings must not only be 
strong, but light and simple, and exposed clips of such design 


plane. 
more than a fitting out of angle. 


as to reduce head resistance to a minimum. 


To any one not familiar with the work, the development of 
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CasE II 
fittings in the flat pattern is often an intricate problem and 
has been the cause of undue expense and poor design. The 
graphical methods illustrated in appended sketches of solving 
true angles for flat pattern may be of value to the drawing- 


room, inasmuch as the method is easy to comprehend, suffi- 
ciently accurate and required but little time. 


The Kyle Smith 


The Kyle Smith Aircraft Company is producing a light 
sporting model for cross-country flying and for exhibition 
work. Views of the machine are shown in the photographs. 
The main data for the machine are as follows: 

Span, top, 32 ft.; spleet, bottom, 22 ft.; length overall, 20 ft. 


CASE I.—Bending Axis Perpendicular to Clip Azis, 

Let P be any point on lug centerline. 

Projecting lug to flat plane P describes are to P’. 

In plan P will always lie in plane A B, which is perpendicy. 
lar to bending axis, and to correspond to front elevation p 
moves to P’, thus forming true angle, as shown. 


CASE I1I.—Bending Axis Parallel to Clip Axis. 


Same procedure as with Case I, using side elevation insteaj 
of front elevation. 


PLAN OF AMRPLANE 
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CASE II1.—To Find Flat Pattern Angle of Fitting of Ca 
I or II if Set on Sloping Spar. 


Same procedure as for Case I or II, correcting plan ai 
front elevation as indicated in diagram. 


Sporting Airplane 


planes are staggered 20 per cent.; dihedral angle 2% deg; 
control, Deperdussin; wing flaps, 16 sq. ft. each; speed range, 
35 to 65 miles per hour; total weight, empty, 600 lb. | 

The airplane is of standard design, with a rather big over 
hang on the upper plane; by serewing two turnbuckles the 





9 in.; chord, 4 ft. 6 in.; gap, 4. ft. 6 in.; main supporting sur- 
face, 245 sq. ft.; stabilizer, 18 sq. ft.; elevators, 18 sq. ft.; 
rudder, 8 sq. ft.; fin, 3 sq. ft.; wing section, R. A. F. 6; main 





Front View 


overhang can be let down, and the machine will then g° 
through a space of 22 feet. To eliminate warping, tail sit 
faces are made of steel tubing. 








Rear VIEW 
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In a paper called “ The Serew Propeller in the Air,” read 
by M. A. S. Riach on March 21 before the Aeronautical 
Society of Great Britain, the author developed an analytical 
theory of the air screw, which was based on empirical results 
obtained from aerofoil data such as were first enunciated by 
by S. Drzewiecki, and later amplified by F. W. Lanchester in 
his work, “ Aerial Flight.” 

The investigation of Mr. Riach and the new theory based 
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upon it brought forth a number of main points which are the 
following : 


(1). The importance of high aspect ratio, that is multiple 
blades. 

(2) Good sections having high lift-drag values as aero- 
foils. 

(3) Correct values for maximum efficiency. 

(4) Wide blades to be employed in conjunction with the 


correct chord angles for best efficiency. 

(5) Some uncertainty as to the correct amount of end tip 
loss to be allowed for. 

(6) Multiple bladed air screws should, if the new theory is 
correct, require more brake horsepower than their two-bladed 
equivalents under similar conditions, but they should develop a 
greater thrust at the same forward and rotational speed, and 
their efficiency should be higher. 

(7) Multiple blades raised the question of the requisite 

strength and consequent area of the sections from boss to tip, 
which cannot be decreased indefinitely without fear of bursting 
taking place. Advantage may, however, be taken from the 
fact that a very slight forward rake is usually sufficient to 
convert the whole stress into pure tension and consequently 
a much smaller section can then be employed. It should, 
however, be noted that the center of area of the blade sections 
along the blade should not in general lie on a straight line, 
but on a curve, the determination of which may be accom- 
plished as a rule without much diffieulty. All the sections will 
ithen be stressed in pure tension. 
_ In order to reduce this theory for purposes of design work 
‘in the drawing office, Mr. Riach recently published in Aero- 
— the following simplified method of propeller caleula- 
lon : 

The formula previously obtained for the blade constant 
(C,) is given by: 

— 550. H 
rN =. 
Sw .0 Np. Cy,.f (x).2°*. see. A,. (tan A,+ tan y,) de. 
0 

Now, if V,, the inflow velocity, is made constant for all 
radii, 2, the above integral reduces to a simple form. 

The substitution : 

f(a) = 4.x.x. sin A,.(tan A, — tan A). 
igs N.C,.Cy,.(1— tan A,. tan y,) 
being made and inserted for f (x) in the integral given above. 
_ The integral then becomes: 
p= 2e¥-(V + V,) : ra’.[V + V,+ 2x.n.2. tan y,].dx. 
NC,2nn Qn.n.2.— tan y,. (V + V,) 

Upon examination we see that as tan y, is decreased the 

Value of I also decreases. 
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Simplified Method of Propeller Calculation 


Again, as r, decreases from some positive value toward zero, 
the value of J increases. [Note.—r, is usually a small positive 
fraction of r.] 

Hence, if both tan y, and r, are made equal to zero, the 
value of J may not change appreciably as these two effects 
tend to neutralize each other. This is shown clearly in Fig. 1, 
representing the two integrals plotted graphically. 

We shall then first find the value of J in the general ease, 
when tan y, and r, have any values whatever, and then find 
the value of J when both of these quantities have a zero value. 

By equating the two expressions we shall obtain the values 

r - . eh , ’ 
of —’ = K, say, which must be satisfied if the complete integ- 
: 
ral is to have the same value when both r, and tan y, are zero. 
This procedure leads to the following formula for K: 








Y - RK’. (V+V,) ,r.(1—K).(V + V,)’ 
—.(1— K”").tan y, — , \— a) + 
i. ) %s 4n.n ud 4.n°.n° 
y . 
(Vv ys p—- UE) tan ”: 
pA tan’ y . log = : =O 
ee Kr — Jute ht » tan ’, 
2.7.n 
A graph of K against (V + J’,) is given in Fig. 2 for sev- 
eral diameters, and tan y, = 25, » = 20. 


It is seen that an average value of K is thus about .6, which 
is certainly rather high, and for an 8-ft. diameter airserew r, 
would then be 2.4 ft. 
Decreasing tan y, will decrease K. 
The value of the integral when both tan y, and r, are zero 
1S: 
V,.(V+ V,)*.& 
16. x°.n’. N.C, 





whence: 
550.H.16.7°.n*. N.C, 
8.x .n’.N.o.V,.(V+V,)’.¢& 


‘al 
“4 





which gives: 
V..(V4+V,)'= 1100. H 
T.0.0 


from which the value of (V,) may be found very simply for 
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any given values of the other parameters, H, V, d. 
Now the same result may be obtained from R. E. Froude’s 
theory direct, i. e., without the aerofoil theory at all. 
The change in kinetie energy per sec. is: 
1 .M.[((V+2.V,)*— V*] = % .M.[2. V +2.7,] .2.V, 
=M.[(V+V,].2.7, 


and M = Mass/see. through the airserew = ri .&.(V+V,).0 
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4 2 
‘a .0 
: 


4 


and .*. Change in K.E./see. = 2.V,.(V+/,)’. 


Hence, B.H.P. necessary is given by: 
9 , , Pa oo Be 
~~ 2.V,.(V+V,)’. x.d*.6 





4.550 
_ V,.(V+P,)*. n.d. 9 
- 1100 — 
which gives 
1100 .H 


Vy. (V+ vy £.a 0 


the same result as before. 

Having thus found J’,, which is to be constant for all radii 
xz, we proceed to find the value of C, and hence of C,.f (2)— 
i.e., the blade width at any radius z. 

Returning to the formula, already employed in the substitu- 
tion for f (x2), we see that: 

C. .f ta).Cy, = 4.x.2.sin A,. (tan 4, — tan 4) 

pie el deat N.(i—tan A. 
Now tan y, was taken to be zero, so that: 
4.n.2.sin A,. (tan A, 

N 
which may now be plotted graphically against 
v+V. 
A, = tan— (4 
2 Ne 

We thus obtain a graph of the form given in figure (3), 
which shows the value of the product C,.f (#).Cy, for any 
radius 2. 





tan ¥, 





C,.f (x) .Cy, = 


(x), since 


and V, has been previously found. 


Notre.—V, is actually made to have a constant value 
N 1 . 

across the “ dise,” and hence this is not to be regarded as an 
approximation. | 


It is then open to the designer either to vary f (x) or Cy, 
so that the product of the two shall be proportional to the 
ordinates on the curve at any radius chosen. 

Having thus by a tentative process found suitable values 
for f (x) and Cy, along the blade, we can, knowing the see- 
tions to be employed at the various radii, find from the 
wind-channel results the corresponding values of «,, the angles 
of attack of these sections, corresponding to the Cy, values 
chosen for these radii. 
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It only remains then to fix the angles to the plane g 
rotation @ along the blade. This can be done at onee froy 
the relation: 





@ = a,-+ tan— (i) 


2m. 
In estimating the probable efficiency of the airserew, i 
will be necessary to employ the complete formula occurring 
in the numerator in the general efficiency expression, sing 
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Fig. 3 


same is a measure of the thrust of the screw, and the same 
conditions regarding tan y, and r, do not apply. This is evi- 
dent from a consideration of the thrust integral : 


r ’ ” . 1 
Cy,.2 .f(x) .see. A. (1 —tan A,. tan y,).dz, 
ve 
when it is evident that decreases of tan y, and r, do not 
neutralize each other, the value of the integral becoming 
tan y, does not enter into the 
of f(x) is substituted in the 


decreased, 
the value 


larger as r, 1s 
formula when 
integral. 





A New American Coast Patrol Airship | 


Within the past week the Navy Department has accepted 
for harbor and coast patrol service a 100 hp. airship of the 
non-rigid type. The vessel, illustrated herewith, took four 
months to build. The trials, which the manufacturer states 


were entirely satisfactory, comprised among others an endur- 
anee run of eight hours, which took place over a large town 
“somewhere in America.” The airship is here shown prepara 
tory to making a trial ascent. 
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Digest of the Foreign Aeronautical Press 


Flight (London), September 6, 1917 


The De Havilland Single Seater Fighter.—According to the 
German aeronautical magazine Flugsport the De Havilland 
fighter, which the Royal Flying Corps extensively used during 
1916, has the following characteristics: 

The machine is a pusher biplane of equal span and carries 
the steering gear on outriggers of the Maurice Farman type. 
The planes consist of three sections; the center section has 
a span of 1142 ft. and to this the lateral sections are attached 
at a dihedral angle. There are two pairs of interplane struts 
on each side; the tail booms are attached to the internal after 
struts. The ailerons are held flush with the trailing edge by 
rubber cords on the upper surface. The armament consists 
of amachine gun mounted on a pivot in front of the pilot. 
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Tue De HaviLLANp SINGLE SEATER FIGHTER 


CHARACTERISTICS 


Span, upper and lower 
Chord, upper and lower f v4 
Overall length 22 ft. 8 in. 
Height 9 ft. 4 in. 
Area, upper plane, with ailerons 0.2 sq.ft. 
Area, lower plane, ailerons 3.3 sq.ft. 
Area, total supporting 218.5 sq.ft. 
Area, each aileron 5.8 sq.ft. 
Area, elevators 2.8 sq.ft. 
Area, rudder 7.2 sq.ft. 
Stagger 

Retreat 

Incidence, upper and 
Incidence, stabilizer 
Power plant 


31 ft. 5 in. 
4 ft. 0 in. 


deg. 30’ 
0.8 deg. 
100 hp. monosoupape Gnome 
7 ft. 8 in. 


lower 


7.3 Ib. /sq.ft. 
15.9 1b./hp. 


Tungsten from South Africa—The great increase in the 
cost of the high-speed steel employed in the making of ma- 
chine tools reminds one that there are large deposits of tungs- 
ten in Southern Rhodesia, at Essexvale. Although mining 
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operations have not as yet been undertaken there on a large 
seale, there has been some desultory work on the alluvial or 
rubble wolframite and this appears to have given rise to the 
idea that the deposits were only alluvial. There are, however, 
sixteen distinct reefs known and eleven of them have had a 
little work, a few feet below the surface, done on them from 
time to time. 

In the two years after 1906, when the deposits were first 
prospected, a fair amount of ore was produced, but produc- 
tion ceased in 1909 and was not resumed for three years. Al- 
together about eighty-five tons of concentrate, valued at 
$35,825, has been marketed. The returns for 1916 are 2% 
tons, valued at $2,335, which was produced by one worker 
with a few natives in a 5 ft. rotary diamond washer, and by 
one man on another claim, who hand picked rubble and recov- 
ered 1600 lb. of wolframite. 

Allied and German Airplane Losses——Enemy claims of 
Allied airplane losses and admissions of their own losses dur- 
ing the three first years of the war are disclosed in the aec- 
companying tables, taken from German publications. It is 
needless to add that the Allies’ version of the comparative 
losses suffered in warfare would tell quite a different story 
for, whereas the Allies count as “ destroyed” only such craft 
as are reported by several observers to have crashed, the 
enemy lists as his victory every Allied machine that is driven 
down “apparently out of control,” such as a nose dive or a 
tail spin. It is well to remark that the latter maneuvers are 
often employed by aviators in order to escape overwhelming 
odds and ean, therefore, by no means be taken as indicating 
the loss of a machine. 

The detailed enemy claims for Allied and German airplane 
losses for the three first years of the war are as follows: 

German 
First year (1914-15) 47 
Second year (1915-16) 
Third year (1916-17) 


Total 


Air Fighting in August.—The British and French 
muniqués, published during August, show that 179 enemy air- 
planes and nine enemy balloons were brought down, and 118 
enemy airplanes and two enemy balloons drive: down. The 
Germans during August claim to have shot down 131 Allied 
airplanes and 15 Allied balloons. Eighty-six British ma- 
chines are reported by our headquarters as missing. The 
French give no particulars as to losses and the Germans an- 
nounce the loss of only five airplanes. In August, Guynemer 
had his fiftieth air vietory and was elected an officer of the 
Legion of Honor. The Germans claim that in this month their 
“Chasing Echelon No. 4,” under Capt. Richthofen, brought 
down its two-hundredth adversary. Eight raids by R. N. A. 8. 
on points in Belgium are recorded. 

BRITISH REPORTS 
Enemy machines brought down 
Enemy machines brought down out of control 
British machines missing 
Enemy balloons brought down 
Enemy balloons driven down badly damaged 


FRENCH REPORTS 
Enemy machines brought down 


Enemy machines driven down in their own limes............... 
Enemy balloons brought down 


GERMAN REPORTS 
British, French or Belgian machines shot down 


German loss of machines admitted 
Allied balloons brought down 


Aeronautics (London), August 29, 1917 

The Curtiss OX-5 Aero-Engine.—This new engine resembles 
in the main the well-known OX-2 model. The following modi- 
fications have, however, been incorporated: 

The upper half crankease has been stiffened by extra ribs, 
and is being made of heavier metal. Improvements have 
been effected in the main bearing. The magneto bracket has 
been stiffened. New design breather pipes have been fitted, 
whieh result in even more economie oil consumption. The Ber- 
ling D-81 magneto, of more substantial design than the A-81, 
is now being used. The water pump support is of more rigid 
construction. 

Oil slingers are now fitted at each end of the crankshaft; 
and also a new oil strainer, which allows the sereen and the 
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oil reservoir to be examined without disassembling the lower 
half of the crankease. An jimiproved oil level indicator has 
also been fitted, and a new auxiliary air valve which permits 
of much better functioning of the engine at low speeds and is 
lighter in weight. Detail improvements in the valve action 
have also been incorporated. 

- Aeronautics (London), September 5, 1917 


R. H. Barnwell Dead.—R. H. Barnwell, one of the greatest 
pioneers of British aviation, was killed on Aug. 27 in an 
aviation accident near Dartford. Barnwell was flying a fast 
scout that had, been previously flown the same day. After 
several loops, he spun the machine and came out, but on re- 
peating the evolution he spun straight into the ground and 
was immediately killed. The witnesses came to the conclusion 
that Barnwell must have fainted, as he did not make any at- 
tempt to recover himself. 

Barnwell was thirty-eight years old at the time of his death. 
He was a brother of F. S. Barnwell, designer to the British 
and Colonial Aeroplane Co. of Bristol, and author of “ Aero- 
plane Design.” 

After having built, in 1908, an experimental monoplane, 
and in the following year a large biplane, Barnwell took his 
pilot certificate at Brooklands and eventually joined Vickers. 
Limited, remaining with that firm up to the time of his death, 
first as manager of their Brooklands airdrome and later as 
testing pilot. 

Flight (London), August 30, 1917 

Parachutes for Airmen. (Editorial.)—We have before us 
certain correspondence on the subject of the training of air- 
men in the use of the parachute as a means of life saving. 

We had almost decided to refrain from commenting upon it 
but for the statement that during the last raid on the coast an 
enemy airman made use of a parachute to escape from his 
machine when it was brought down in aerial combat. We 
know the uses of the parachute in free and captive balloouing, 
but its adaptability for use in airplanes is more uncertain, 
principally for the reason that it is next door to impossible to 
carry out the necessary experiments to ascertain precisely 
what its measure of use may be. 

The suggestion in the correspondence, to which we have re- 
ferred, is that training classes should be established to teach 
the use of the parachute. In the abstract, the idea is excellent 
and we agree that the question is well worthy of very careful 
examination. 

As we are well aware, the toll of life in the Air Services 
under conditions of active service is exceedingly heavy and 
there can be no manner of doubt that, provided some such de- 
vice as the parachute can be adapted to use from a fast flying 
or falling aeroplane, the actual loss might be substantially re- 
duced. There is, however, a decided question whether it is 
really possible to demonstrate its use under such circumstances 
as a part of the curriculum of training. We are very much 
inclined to think that the risks would be far greater than 
could possibly be justified. The way the matter appeals to 
us is that to leave an airplane by parachute is absolutely the 
very last resource of the airman who finds himself in extreme 
difficulty it supplies him with the off-chance of sav- 
ing his life. 

Now, to be really effective the training in its use would 
have more or less to reproduce those cireumstances of extreme 
difficulty, and it is perfectly obvious that no sane commander 
or administration would consent to the necessary risks being 
taken. The fact that a German airman appears to have made 
use of such a device, and apparently with success, establishes a 
ease for enquiry and, within limits, of experiment, but we 
should searcely like to go so far as to say that instruction in 
the use of the parachute should as yet form a part of the 
ordinary course of training of aviators. 

Novelties in Fuels, and Their Use-—A novel method for 
starting and running internal combustion engines, which is the 
patent of F. E. Smith and Vickers, Limited, has lately been 
applied to automobiles, though at the moment the aircraft en- 
gine is outside the range of its application. 

The fuel is a composition of various ingredients, one mix- 
ture being forty-one parts potassium nitrate, forty-one parts 
charcoal and eighteen parts sulphur, with sufficient moisture to 
make it plastic. Not the least important feature of the 
scheme is that by which only partial combustion is secured 
in the first cylinder, the residue of energy being utilized in the 
second cylinder by the addition of air or oxygen, the process 
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being repeated continuously. For starting purposes, by ignit. 
ing a cartridge of the fuel a reservoir can be immediately 
charged with gas at high pressure, which can be used for the 
engine. 

Flying (London), August 29, 1917 


The Handicap of the Wind. By F. W. Lanchester—, 
scientific explanation of the work of the wind in its relation to 
aerial operations on the Western front. As the prevailing 
winds blow from the Western quarter during the greater part 
of the year, it becomes self-evident that the wind works for 
the enemy machine in the case of engine trouble because it 
lengthens the path of its volplane and thus enables it to reach 
in most cases its own lines, whereas an Allied airplane suffer. 
ing a breakdown will find its gliding path so shortened that 
the aviator will mostly have to land in No Man’s Land, if he 
does not come down within the enemy lines. The work of the 
wind should, therefore, be taken into account when compari- 
sons are made between Allied and enemy airplane losses, 

The Immelmann Turn—A favorite maneuver of enemy 
fighter airplanes is the so-called Immelmann Turn. This is in 
the main made use of when the German wants to out-maneuver 





Z  \“Goeaaaal 








Bea orl hela SRR ts! Teme Nome 


THE IMMELMANN TURN 


Courtesy of Flying (London) 


an Allied aviator who has obtained a favorable position for 
attack behind and beneath the enemy’s tail. 

The Immelmann Turn consists essentially of three distinct 
phases: first, the ‘wrnover, in which the machine is pulled over 
onto its back by use of full right or left aileron and opposite 
ruddering; second, the nose dive, and third, the recove ry, whieh 
leaves the machine flying in exactly the opposite direction to 
its initial flight path. In doing the Immelmann Turn the 
pursuer invariably overshoots his mark and finds himself, at 
the completion of the maneuver, at a considerably higher alti- 
tude than his opponent. The accompanying illustration de- 
picts the second phase of the Immelmann Turn. 


The Aeroplane (London), August 22, 1917 


The Production of Aeroplanes and their Components. By 
Stepney Blakeney. (Tenth Instalment.) 

Aero-Motors in Kind and Construction. 
Holden-Stone. 
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News of the Fortnight 


Aircraft Board Bill Is Sent to President 


The bill authorizing the creation of an Aircraft Board was 
assed by the Senate on Sept. 12, as reported with amend- 
ments by Senator Sheppard, Chairman of the Committee on 
Military Affairs, and on Sept. 27, the Senate agreed to 
the House amendments officially creating an Aircraft Board, 
without sending the measure to conference. The bill has been 
sent to the White House to receive the President’s signature. 

This bill was originally introduced into the Senate by Sena- 
tor Sheppard and into the House by Congressman Murray 
Hulbert, under the title of the Air Board Bill. Amendments 
were made in the Senate that involved minor modifications and 
changed the title to Aireraft Board. Th bill follow: 


A BILL 


AIRCRAFT BoarpD 
MAINTENANCE 

Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled, that 
for the purpose of expanding and coordinating the industrial 
activities relating to aircraft or parts of aircraft produced for 
any purpose in the United States and to facilitate generally 
the development of air service, a board is hereby created to be 
known as the Aircraft Board, herein after referred to as the 
board. 

The board shall be composed of the Chief Signal Officer of 
the Army, the Chief Constructor of Navy, and not more than 
seven other members of recognized capacity and achievement 
along industrial lines to be appointed by the President, by and 
with the advice and consent of the Senate. 

The board shall elect one of its civilian members as presi- 
dent thereof, and said board and tenure of office of the mem- 
bers thereof shall continue during the pleasure of the Presi- 
dent, but not longer than six months after the present war. 
The civilian members of the board shall receive a compensa- 
tion of $7,500 each per annum. 

The board is hereby empowered to supervise and direct, in 
accordance with the requirements prescribed or approved by 
the Departments of War and Navy, respectively, the purchase, 
production, and manufacture of aireraft, engines, and all ord- 
nance and instruments used in connection therewith, and ac- 
eessories and materials therefor, including the purchase, lease. 
acquisition, or construction of plants for the manufacture of 
aircraft, engines, and accessories. 

The board is also empowered to employ, either in the Dis- 
trict of Columbia, or elsewhere, such clerks and other em- 
ployes as may be necessary to the conduct of its business, 
including such technical experts and advisers as may be found 
necessary, and to fix their salaries. Such salaries shall con- 
form to those usually paid by the Government for similar ser- 
vice: Provided, That by unanimous approval of the board 
higher compensation may be paid to technical experts and ad- 
visers. The board may rent suitable offices in the District of 
Columbia or elsewhere, purchase necessary office equipment 
and supplies, including scientifie publications and printing, 
and may ineur necessary administrative and contingent ex- 
penses, and for all of the expenses enumerated in this para- 
graph there shall be allotted by the Chief Signal Officer of 
the Army for the fiseal year nineteen hundred and seventeen 
and nineteen hundred and eighteen the sum of $100,000, or 
so much thereof as shall be necessary, from any appropriation 
now existing for or hereinafter made to the Signal Corps of 
the Army, and such appropriation is hereby made available 
for these purposes: Provided, That, except upon the joint and 
concurrent approval of the Secretary of War and the Secre- 
tary of the Navy, there shall not be established or maintained 
under the board any office or organization duplicating or re- 
placing, in whole or in part, any office or organization now 
existing that can be properly established or maintained by 
appropriations made for, or available for, the military or 
naval services. 
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Large Italian Airplanes Fly to Washington 


_ Three Italian airplanes flew from Langley Field to Wash- 
ington, D. C., on Saturday, Sept. 21. 

The 120-mile trip was made without mishap by the Pomilio 
and the Caproni machines, which made good time, but the 


other battleplane, an S. I. A., equipped with a Fiat engine, 
although the first to arrive over Washington, either ran out 
of gasoline or experienced some engine trouble and was forced 
to land in a marsh just south of Washington on the Virginia 
side of the Potomac, where it stuck. Lieutenant Ballerini and 
his observer, Lieutenant Abbetti, were uninjured. 

About 11.15 the first Italian battle-plane, the 300 hp. 
Pomilio which was piloted by Lieutenant Baldioli of the Italian 
Army, was sighted. Although the third machine to leave New- 
port News, this was the first to arrive in Washington. 

The giant Caproni biplane, powered by three 175 hp. en- 
gines, driving two tractor screws and a pusher propeller, 
carrying ten passengers, put in its appearance about 11.35 at 
a very great height. After circling about for a few minutes 
the pilot, Lieutenant Resnati, began to spiral down slowly. 

Lieutenant Resnati made a beautiful landing, and presently 
his passengers and mechanics began climbing out. Among 
the former were Dr. William F. Durand, chairman of the 
National Advisory Committee for Aeronautics; Dr. Samuel 
W. Stratton of the Bureau of Standards, and also a member 
of the Advisory Committee; W. B. Stout; official photographer 
Erriesson; H. J. Kubel of the Geological Survey, and Captain 
Tappi of the Italian Army. 


New American Altitude Records 
Caleb Bragg, an aviator cadet in the United States Army 
Air Service, ascended on Sept. 19 at Hazelhurst Field 
to an altitude of 22,000 ft., thus establishing a new American 
altitude record for airplanes. Bragg used a Wright-Martin 
model V biplane fitted with a 150 hp. Hispano-Suiza 
engine built by the Simplex Works of New Brunswick, N. J. 














WriGHt-Martin Mopet V BIPLANE 
Passed by Committee on Public Information 


The flight for the altitude record of seaplanes, with 
pilot and two passengers, was made August 25 in a Wright- 
Martin flying boat, with a Hispano-Suiza engine. A height of 
12,900 feet was reached. 

The previous American seaplane record for pilot and 
two passengers was 9,524 feet, and the present American 
seaplane record for aviator and one passenger is 12,333 feet. 

This record has been allowed by the Aero Club of America. 


Y. M. C. A. School for Air Mechanics 

Mechanics who wish to do their “ war bit” while working 
at their own trade are eligible, if in fit condition, to learn air- 
plane mechanics and qualify as non-commissioned officers in the 
aeronautical service. They will not be expected to fly, but to 
take eare of the airplane engines and the planes under direc- 
tion of officers. 

A school to train airplane mechanicians will be opened in a 
few days by West Side Y. M. C. A., 318 West Fifty-seventh 
street, New York, and the army will doubtless enlist all the 
graduates who can pass the required tests. 

The school will be under the direction of F. S. Gostenhofer 
and will be assisted by a corps of instructors. The course will 
inelude thorough instruction in the mechanics of the airplane 
and its engine. The aero school will be under the general 
supervision of H. Clifford Brokaw, head of the West Side 
Y. M. C. A. Automobile School, which has turned out more 
than 15,000 automobile drivers and mechanics. 
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Captain Guynemer Lost 

Capt. George Guynemer, the famous 
believed to be dead. 

He met his death, it is supposed, in a reconnaissance flight 
over Flanders on which he left Dunkirk Sept. 11. Noth- 
ing has been heard of him since and it has been assumed that 
he was lost. French Army Headquarters issued on Sept. 25 
a confirmatory report. 


Freneh aviator, is 














CAPTAIN GEORGES GUYNEMER 
Photo American Presa Assn. 


Captain Guynemer, who attained world wide fame by his 
exploits, was perhaps the most brilliant aviator of the war. He 
was last cited in the official French announcement of Septem- 
ber 10 for having won his fiftieth aerial victory. An unoffi- 
cial press dispateh a few days earlier said he had accounted 
for fifty-two enemy machines. He was 21 years old. 

Only a little more than two years ago Capt. Guynemer 
was a simple soldier. He entered the French Army as a 
volunteer after having been rejected five times by the medi- 
‘al inspectors. Joining the Aviation Corps, he rose rapidly 
in rank until he attained the grade of Captain, winning the 
Cross of the Legion of Honor, the Military Medal, the War 
Cross, and almost every other honor which his country could 
bestow. 

The young aviator took part in many spectacular fights, 
and had the narrowest escapes on several occasions. In 
March of last year he was wounded. 

One of the most spectacular achievements of Capt. Guy- 
nemer was the shooting down of three German airplanes in 
two minutes and thirty seconds in September, 1916. On one 
oceasion he was foreed to descend between the French and 
German trenches, but was able to eseape. 

Guynemer operated his airplane alone, serving as both pilot 
and gunner. 


Non-Stop Flight from Turin to Rome 

Captain Marchese Giulio Laureati, of the Italian Royal 
Flying Corps, who established on Aug. 29 last a new world’s 
aviation distance record in cireuit by flying from Turin to 
Naples and back without a stop, a distance of 920 miles, made 
on Sept. 25 another remarkable nonstop flight, which took 
him in a straight line from Turin to Rome. 

Captain Laureati left Turin at 8.28, Italian time, and landed 
at Hounslow at 2.50 in the afternoon, having completed a jour- 
ney of 656 miles in 7 hr., 22 min., 30 see. 

Captain Laureati flew an Aila machine 
mechanic as passenger and two machine guns. 

From Turin he followed the railway as far as Susa, on the 
Italian frontier. Crossing the Alps by Mont Cenis at an alti- 
tude of nearly 12,000 ft., he passed over Lanslebourg and re- 
joined the railway at Modane. During the crossing of the Alps 
he encountered rough weather, and throughout the whole jour- 
ney had to face a strong northwesterly wind. 

From Modane, still following the line of railway, the aviator 
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traveled northwest to Culoz, which he reached in an hour and 
forty minutes from Turin, and, continuing on the same }j 
passed over Verdun-sur-le-Doubs. He crossed the Cote @Q, 
Department and proceeded by way of Flavigny and B 
across the Department of Seine et Marne, passing to the egg 
of Paris and completing his transit of France by way of Com. 
piégne, Amiens, and Cap Gris Nez. 

Throughout this part of the journey he kept an average 
height of about 9,900 ft. He erossed the Channel in 15 min, 
dropped to 2,000 ft. to pick up his bearings, and completed 
his journey to Hounslow without misadventure except for g 
slight detour made in error over Hendon. 

He carried with him in addition to copies of an Italian 
newspaper an autograph letter from his King to King Geo 
and letters to Lloyd George, Lord Derby, Mr. Balfour, Log 
Montagu of Beaulieu, and the Lord Mayor of London. 


War Industries Board Reorganized 


The Council of National Defense has announced the reop 
ganization under the War Industries Board of the Automotive 
Products Committee, which will have advisory supervision op 
all matters involving the use of internal combustion engines, 
ineluding the production of motor cars, trucks and ambp. 
lances, tractors, motor-boats and airplane engines. The Com. 
mittee will serve under the administration of Robert S. Brook. 
ings, member of the War Industries Board in charge of finished 
products. 

The membership of the committee, as reorganized, is as fol 
lows: Chairman, H. L. Horning, tractors and trucks; C, ¥,, 
Stiger, representing the Motor and Accessory Association; 
Colonel Chauncey M. Baker of the Quartermaster’s Corps; 
Coker F. Clarkson, representing the Society of Automotive 
Engineers; Frank W. Russell, representing the Manufaetur- 
ers’ Aireraft Association; T. W. Henderson, representing the 
Motor-eyele Association; Henry R. Sutphen, representing the 
Motor-boat Association and Hugh Frayne, member of the War 
Industries Board, representing labor. 

A special auxiliary committee has been appointed to work 
on the military truck program in co-operation with the 
Quartermaster’s Corps. Sub-committees will also be appointed 
on priority, gasoline and military motor-cycles. 


Transatlantic Flight Projected 


Preparations are being made in England for crossing the 
Atlantie from east to west by airplane in one day, according 
to an announcement made by J. A. Whitehead, governing 
director of the Whitehead Aireraft, Limited, to the London 
Daily Sketch. 

“When our plans are full matured,” he said, “ we shall 
make a trip which will be the most sensational in the whole 
history of aviation. The aeroplane will be piloted by Herbert 
Sykes, who anticipates leaving Hanworth Park, Feltham Mid 
dlesex, at dawn and reaching New York before night. The 
trip will be accomplished on a specially designed very power- 
ful Whitehead machine which is being built at our Middlesex 


factory. Edgar Middleton will accompany Mr. Sykes @ 
navigator. He has served in an Essex regiment and was sub- 
. . . . > " 
lieutenant. Both are immensely enthusiastic and confident. 


American airmen in England are dubious about the outeome 
of this scheme. An American officer pointed out to a Daily 
News representative the difficulties in the way at this time of 
year when equinoctial gales are due. 

“The prevailing Atlantic winds,” he said, “are from out 
side to yours, and experiments to be successful need a most 
favorable condition. A worse period for crossing to Ameriea 
from Europe could not be chosen than that between now an 
the end of next March. I see it is announced that the flight 
will oceupy about 12 hr., which means 250 miles an hour # 
the teeth of the wind. Just look at the proposition.” 

Specifications Issued for Airplane Materials 

Preliminary specifications for international standards of 
airplane materials are being issued by the International Air 
plane Standardization Board in Washington. This work has 
been in charge of F. G. Diffin, and copies of the Standards 
adopted may be obtained by manufacturers interested by ap 
plication to the International Aireraft Standards Board, Room 
224, Bond Building, Washington, D. C. ; 

All international standards on airplane materials and fabrr 
‘ated parts in the future will be issued from the office of the 
Board, and can be had on application. 
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THe Curtiss AEROPLANE COMPANY, BUFFALO, N. Y. 


Member Aircraft Manufacturers’ 
America Trans Oceanic Company, 280 Madison Ave., 


Association, Inc. 
New York City, New York Agents 
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TURNBUCKLES 


We Manufacture the Following Type Aeroplane Turnbuckles 


Standard Type 


No. 1 Female, Short A-1518 No. 2 Female, Long A-1520 
No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 


Curtiss Type 


326 Short, Male 327 Long, Female 
326 Short, Female 327 Short, Female 
326 Long, Female 328 Long, Female 
327 Long, Male 329 Long, Female 











The Dayton Metal Products Company 


DAYTON, OHIO, U.S. A. 
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The Goodyear 
Kite-Balloon 


The kite-balloon perfected by Goodyear 
combines the principles of the man-lifting 
kite and the captive balloon. 


The first was unpractical because it required 
a strong wind. 


The second was unsatisfactory because its 
use was limited to periods of calm. 


Neither was stable, nor free enough from 
veering and yawing. 

The Goodyear type of kite-balloon has fused 
the operating principles of both, selecting 
the best in each, so that it serves in storm 
and calm and furnishes a fixed, unwaver- 


ing eye for artillery and fleet. 


The carefully adjusted inclination of the 
elongated bag makes the plane of its nether 
surface a kite when the wind is on its front, 
and a resistant plane when the air currents 
are heavy on the back of the bag. 


The refinements of keel construction, steadying side 
fins, and stabilizing tail-cups are Goodyear contribu- 
tions to steadiness in air. 


Every factor necessary to the fusion of the principles 
of kite and balloon has been developed or perfected 
—either in design or in material, or both. 





Everything in Rubber for Airplanes 
Balloons of Any Size and Every Type 





The Goodyear Tire & Rubber Company, Akron, Ohio 
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WAR WILL END QUICK 


When Aeroplanes of Speed and Durability are put into 
Service by the Allies 


ALUMINUM SHEETS 


Decrease Weight, Increase Speed, Strength and Durability 





We carry the Largest Stock in the World—and Operate 
Our Own Rolling Mills 





Service is Assured—Write us Today 





WE ALSO MAKE ALUMINUM INGOTS, OF ALL GRADES—FOR CASTINGS OR 
STEEL PURPOSES—RODS—WIRES—GRANULES, ETC. 


United Smelting & Aluminum Co., Inc. 


NEW HAVEN, CONN. 


BRANCHES; 


24 Stone Street, New York City 1334 Dime Bank Bldg., Detroit, Mich. 959 Monadnock Bldg., Chicago, Ill. 
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Quality Oils and Greases Since 1853 


§ Distributor and jobber connections desired for sales to mills, factories, machine shops, foundries, 
railways, and automobile accessory and hardware dealers. Write for full particulars regarding terri- 
tory, prices, etc. § See Sept. 29 and Oct. 6 issues of the ‘“‘ Saturday Evening Post” for description of 


the Swan & Finch line of Atlas grease and oil specialties—Aerul, Gearese, Motul, Slo-Flo, Teatul, 
Talese, Asbestese, Corul, Cupese, Marinul, Tractul. 
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J. ROBINSON HALL 


AEROPLANES, MOTORS 
AND EQUIPMENT 


PACIFIC COAST 
REPRESENTATIVE 


FOREIGN AND AMERICAN 
MANUFACTURERS 


Cc. M. SOMMERVILLE 
SALES MANAGER 


609-611 Merritt Bldg., Los Angeles, California 
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Airplane Parts! 


Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 


We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 


You can order from us 
at once such parts as: 


Steel Tubing 
Stabilizer Tubes 


Push Rod Tubes 

Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 4%” 
to 2%”, 14 gauge (.083’’) 
to 22 gauge (.028’’) 


Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 


Bearings 
Tire Rims 
Springs 
Forgings. 


For years we have 


made oval and ‘‘D’’ 
shaped tubing for the 
Curtiss Airplane Co. 


Let us help you make 
your estimates. 


Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 


If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 


The Standard Parts Company, Cleveland, Ohio, U. S. A. 


Famous for Stanweld Rims, Tubing, etc., Perfection Springs, Bock Bearings, 
Axles, Perfection Heaters, Forgings, Hubs, etc., etc. 
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COURSE IN AERODYNAMICS 
AND AIRPLANE DESIGN 








by the Instructors in Aeronautics of the Massachu- 
setts Institute of Technology is printed complete in 


BOUND VOLUMES Nos. | and Il 


of 


Aviation and Aeronautical Engineering 


Substantial and attractive bindings. These bound 
volumes contain nearly one thousand pages of matter 
of permanent value to the designer, constructor, 
accessory manufacturer and student of aeronautics. 
Prices, delivered anywhere in the United States or 


Canada 
Volume I $5.00 V olume II $4.00 


The GARDNER, MOFFAT COMPANY, Inc. 


120 WEST 32nd STREET . - . - NEW YORK 
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Contractors to U.S. Army and Navy 


Tuomas-Morse Aircrart Corporarion 
ITHACA , N.Y. V.S.A.- 








Member Manufacturers Aircraft Association 














hPa . 


UNTINGTON. eri . VA. 
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Model T. T., 90 h. p. Training Tractor 





WITTEMANN-LEWIS AIRCRAFT COMPANY 








Lincoln Highway Newark, N. J. 
Near Passa'c River Telephone Market 90% 











WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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Licensed by and affiliated with Messrs. Leduc, Heitz & Co., Paris, France 


AEROPLANE DOPE 


HIGHEST QUALITY 


land and water machines built by constructors able to afford 
the best. Also gives excellent results and reduces fire risk 
when used for the last 2 or 3 coats over a cheaper dope 


AMERICAN EMAILLITE COMPANY 


‘ONTRACTORS TO THE GOVERNMENT 555 W. Washington Street 


=<gluslke> Chicago, III. 
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American Walnut Propellers 


To supply the increasing demand for our product the Excelsior 
Propeller Company has been forced to increase its facilities. We 
have reorganized our company under the new name of the 


HARTZELL WALNUT PROPELLERECO. 


and will occupy a modern three story factory at Piqua, Ohio, with 
50,000 sq. ft. of floor space and all equipment necessary for the effi- 
cient manufacture of propellers in large quantities. 

From now on our propellers will be produced from American 
Walnut, guaranteeing greatest durability and best possible finish. 













With our new facilities we can give our custom- 
ers prompt, efficient and satisfactory service. 


HARTZELL WALNUT PROPELLER CO. 


Piqua, OHIO 
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CRANKSHAFTS, Etce., Will Be Put in Running 
Balance in My Recently Organized 


Laboratory of [)ynamic Balance 


Centrally Located in This City 























All work guaranteed and done an my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
simplicity with which, for instance, a six throw shaft can be balanced, by some 
self-appointed experts. Let me have a shaft balanced in this manner and I will 
explain the correct way of balancing such a shaft. 








N. W. AKIMOFF. Builder of Dynamic Balancing Machinery 


Office: HARRISON BUILDING, PHILADELPHIA 








HYDROGEN GAS 


Equipment for 


AEROSTATION FIELDS 








GAS ENGINEERING CO. 


Trenton + + New Jersey 
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Grand Rapids Lumber Tester 


Test your lumber for moisture content: 
I. When you buy it, to be sure you are 
getting what you want. 
II. When you put in your kiln, to see how 
long it should dry. 


III. When you empty your kiln, to insure 
properly dried lumber. 


Don’t guess at it. Guessing is a poor game. 














Requires no figuring or computations. 

No charts or rollers to bother with. 

Equally applicable to testing any material 
for moisture content. 

Accurately made, graduated to metric 
system, and can be used for ordinary weighing. 




















GRAND RAPIDS VAPOR KILNS 


Now used in aircraft work by:— 


Curtiss Aeroplane & Motor Corp. 
American Propeller & Mfg. Co. 


Now building for:— 


Fisher Body Corporation 
Airplane Division 


Equipment and instruments supplied 
to, in addition to above:— 


Standard Aero Corporation 
The Burgess Company 
Thomas-Morse Aircraft Corp. 
Dayton Wright Airplane Co. 


GRAND RAPIDS VAPOR KILN 


Made by GRAND RAPIDS VENEER WORKS 
Grand Rapids, Mich. U.S. A. Seattle, Wash., U. S. A. 




















a counterbalanced aviation 


crankshaft.... 


one of the |8 different 

models we are now making 

for 14 aviation motor companies... . 
reduces vibration and eliminates bearing pressure 


We have shipped 50,392 Counterbalanced Crankshafts to August 28th, 1917 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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ANNOUNCEMENT! 


In view of the urgent requirements of the United States 
Government for 


Resistal Aviator’s Goggles 


we are compelled to ask purchasers of RESISTAL AVIATOR’S 
GOGGLES to wait for shipments until we deliver to the 


Government. 


Shortly after October 1, 1917, we will be ina position to ship 


orders for RESISTAL AVIATOR’S GOGGLES—just ap- 
proved and standardized by the United States Signal Corps. 


STRAUSS & BUEGELEISEN 


37 Warren Street New York City 








a speed up the 


production of 
airplane motors, 
without in any 
degree slighting the 
accuracy that is so 
essential, install 


Universal Hollow-Hexagon Turret Lathes 


Even on the most exacting work these machines take two cuts at one 
time—face or undercut or form with the square turret on the carriage 
while the hollow-hexagon turret is boring or turning. Ask for 
Descriptive Literature. 


THE WARNER & SWASEY COMPANY 
CLEVELAND, OHIO, U. S. A. 
TURRET LATHES—TURRET SCREW MACHINES—BRASS WORKING MACHINE TOOLS 


NEW YORE Office—Singer Bidg. Boston Office—Oliver Bldg. Buffalo Office—Iroquois Bldg. 
Detroit Office—Ford Bldg. Chicago Office and Show Rooms—618-622 Washington Blvd. 
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Aviation Field 
Site for Aircraft Factory 


All or part of 250 Acres a Located in Greater New York 


One mile of water frontage 


Level ground, city water and sewer through centre of tract 





Close to Transportation 





This property in the near future will be valuable for development purposes, 
and should show a big profit over the price it can be purchased for now. 


Maps, terms and particulars on application 


Wm. A. White & Sons 


46 Cedar Street, New York 
Telephone 5700 John 














Aluminum Company of America 


PITTSBURGH, PA. 
Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 


General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 
Branch Offices: 


piste ncsndogunetiene 131 State Street New bee bh s+ sin edlbemieie anal 120 Broadway 
- ee tminster Buildi Philadelphia. ..... 1216-1218 Widener Building 
Cl ae Le Veneer i PEPE ETT eee 1112 Granite Building 

a 950 Leader-News Building San Peasalean (Piercem, lanai a 

. Bie . 4 o., Agents) 

es a cnd ec kek mene 1512 Ford Building 731 Rialto Building 
Kansas City ee 308 R. A. Long Building Seattle (Pierson, Roeding & Co., Agents) 
Los Angeles (Pierson, Roeding & Co., Agents) 523 Colman Building 


494 Pacific Electric Building Washington. . .509 Metropolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest Branch Office, or to General Sales Office 
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Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CHETHAM LUMBER CO., Inc. 
15 William Street New York 


Telephone, Hanover 6028 
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NC cin mm nin tn a 
A Weekly News Magazine Devoted to the 
Interests of the Army and Navy Air Services 
Prints all the news of the air services ; personal activities of interest to the serv- 


ices; foreign events in the air 
of the flying fields. 


Special articles on military and naval aeronautics of interest to officers and 


enlisted men appear in every issue. 


The latest and best photographs illustrating aerial happenings all over the world 


are featured. 


The progress and achievements of the air services recorded in brief and attractive 


form. 


Published 


AIR 


120 West 32d Street 


every 


Thursday by 


SUBSCRIPTION PRICE 


$3.00 a Year; Foreign $4.00 


NL 


Single Copies 10 Cents 


; developments in the aircraft industry and notes 


SERVICE JOURNAL 


NEW YORK, N. Y. 
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“TJsco 99 
NUMBER 72 


THE STANDARD 
KITE BALLOON Fasric 


oF AMERICA 









A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 


AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas-TIGHT 
NEuTRAL, INVISIBLE CoLor 
Wirustanps ALL WEeEaTHER 


ConpDITIONS 
AND Aces WELL 


MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 












REG.U. S. PAT. OFF. 


Craftsman Quality 
For Airplane Upholstery 


Approved by Uncle Sam and being used on thousands 
of his war machines. 


Other Suitable Qualities Furnished 


Fabrikoid meets every requirement of Beauty, Serv- 
ice and Economy. 

It is water, grease, stain proof and washable— 
Promptly available in any quantity. 











Let Us Send Samples and Quote Prices 


DU PONT FABRIKOID CO., Inc. 


Wilmington, Del. Toronto, Canada. 


























Heavy Elastic Aviation Cord 


We manufacture a full and complete 
line of heavy elastic aviation cord. 
We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 




















Standard H-3 equipped with our cord 














J. W. WOOD ELASTIC WEB CO. 
STOUGHTON, MASS. 
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Boeing Airplane Co. 





AIRPLANES 
ACCESSORIES 
SCHOOLING 


P56 956 5 9K OC OK 
EES ES 














GENERAL OFFICES: 


Hoge Building - Seattle, Washington 











—— 











Boston 


Jamaica Plain 


Member Manufacturers Aircraft Association 











“THE TANDEM BIPLANE” 








INHERENT LONGI- 
TUDINAL STABILITY 












Richardson Aeroplane Corporation, Inc. 


New Orleans, La. 




























With the manufacturing facilities of three 
large factories in New York, Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 
market. 


LANZIUS AIRCRAFT COMPANY 


Executive Offices 


608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortlandt 
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AJAX 


Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 
of 


AERO 
RADIATORS 
INTAKE 


and 


EXHAUST PIPES 


LINDER & MEYER 
245 W. 55th St. 
New York 


— 
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Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


Celestion Gloth Yamishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


GeleStTon Sheets ° Films 


Transparent — Waterproof 





MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 
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WESTMORE 
PROPELLER 


will not warp or split 








Built for high power motors 
Water proof and heat proof 


Quantity Production 


WRITE FOR INFORMATION 


Address AIRCRAFT DEPARTMENT 


SCHWEIZER & WEST MFG. CO. 
308-324 N. Ada St., Chicago 


Cable address ““SWESCO” 


Cabinet makers with over thirty years’ 
successful business behind them 





Go—nn=—OD 
TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 


(of Pennsylvania) 


CORRY, PA. 
New York Office: Woolworth Building 


SEZ: O 
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~{ 
Radium Luminous 


or ay 
oP Gl) POND . Material 


SHINES IN THE DARK 








WHERE LARGE PRODUCTION 


CONVERGES WITH THE MOST SELF-LUMINOUS INNUMERABLE. USES 
RIGID STANDARDS OF REQUIRES NO IN ITS ORIGINAL 
MAINTENANCE OVER POWDERED FORM 
QUALITY AND EFFICIENCY A PERIOD OF OR APPLIED WITH 
YEARS ADHESIVE 





q Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased A SAFETY DEVICE FOR WAR 


demands of the airplane industry. ON 


MACHINE GUN, PISTOL AND RIFLE 


@ Du Pont technical skill and experience will caaie waned ‘dashes ae 


insure strict maintenance of the quality that has TELEPHONES; WIRELESS APPARATUS; 

PO ila han alenlinns NAVIGATING INSTRUMENTS OF ALL FLY- f 
made DU PONT DOPE the sta P ING AND SAILING CRAFT; DECK CLOCKS; 
surfaces. WRIST, STOP AND POCKET WATCHES; M 


SIGNALS; PLOTTING BOARDS; ETC. 


Du Pont Chemical Works Radium Luminous Material Corporation | §) x: 


E. I. du Pont de Nemours & Co., Owner Fifty Five Liberty Street Stee Wilh City = 
120 Broadway New York 




















Fahrig Anti-Friction Metal ROME Ny 
The Best Bearing Metal on the Market AERONAUTICAL 
A Necessity for Aeroplane Service R ADI ATORS 


Developed from years of experience in 
building all types of radiators. [ 
They possess every feature and qualifi- 

cation necessary for a high grade 





product. 
Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this STRONG 
one tin-copper alloy which has superior EFFICIENT 
anti-friction qualities and great durability 
and is always uniform. DURABLE 


; Used on the best American flying machines. 
When you see a speed or distance record 


broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


motor. Rome - Turney Radiator Company T 


FAHRIG METAL CO.,34 Commerce St.,N.Y. Rome, N. Y., U. S. A. 


Our engineering department is at your 
service. 
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Always Dependable 


Isn’t it reasonable to assume that 
the same engineering skill which is 
responsible for setting new world’s 
records on road and speedway, could pro- 
duce an equally successful Aviation motor? 6 
Like the racing type, the Wisconsin Aviation 
models are noted for their dependability. 


| LEXSOUELLA 


AEROPLANE MOTORS | 














© 










Made in 6 and 12 cylinder sizes. Write for 
catalog with complete specifications. 





WISCONSIN 
MOTOR MFG. 


Sta. A. Dept. 338 
MILWAUKEE, WIS. 


CO. 


)) New York Branch: 21 Park Row 
—T. M. Fermer, Factory Repre- 
sentative. 


Vo 
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IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 1917 


Sudian Motocycle 


With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all 1917 
Indian models for interested military officials. 


Illustrated 1917 Indian Catalog and other 
descriptive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 
(Largest Motorcycle Manufacturers in the World) 
859 STATE ST. SPRINGFIELD, MASSACHUSETTS 
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SOMEWHERE IN AMERICA 


At Any Aviation Camp 
You Will Find the 


Christensen Self Starter 


DOING ITS BIT 


Starting Aeroplane Motors 
by the Mere Touch of 
a Button 


It has never-shirked but 
is always ready and reliable 


WRITE TO 


The Christensen Engineering Co. 


Milwaukee, Wisconsin 











ERIE SPECIALTY COMPANY 
MANUFACTURERS 
OF 


Aircraft Metal Parts 





in conformity with the standards 
adopted by the International 
Standardization Committee. 


ERIE STANDARD 


Guarantees Perfect Workmanship 








ERIE SPECIALTY COMPANY 
Offices: 25 PINE STREET, New York 


Factory: Erie, Pennsylvania. 
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UNIVERSAL MILLERS D ALTON SIX | 
In the Manufacture 
of Aeroplanes or the 





Accurate machiniag of Aeroplane Engine parts demand this 2A 


Universal Miller. Write for fuli particulars. 


FOX MACHINE CoO., 


1810 W. Canson Street 
JACKSON, MICH. 








1911 Park Avenue 


many small part 
comprising a Unit 


“Dalton{Six’ 


is indispensable. 
Furnished] {for 

English or Metric | 

Thread Cutting,’ 








One Manufacture 
of fine instrument; | 
for aeroplanes noy | 
has 1 


(36) “DALTON SIXES” Installed 
Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 


Successors to Dalton Mach. Co.., Inc. 


New York, U. S.A, 








Our ten years of manufac- 
turing experience is at your 
disposal. 


Samples submitted with 
quotations if you will mail 
vour prints. 


THE ENGLISH & MERSICK CO. 


NEW HAVEN, CONN. 




















SULLA EOP ee 








sAUOUEEEOONSHDONDEHOHONDONOLANSEONNGE OnenDOEDDDD GUNEREOOUEOOOORODNNNOOO® connneoeOrOE 








itt TUTTLE ELE EEE EP ELLE un 

H 

1 PROPELLERS | 

We Strive | 
To build the best radiator . 

made. Maximum efficiency PECIALLY designed | 

and minimum weight with AY souctinebad te 

stability meet the requirements ' 

7* of your power plant 

We have never made a : Duplicate the propeller that : 

radiator to meet a price. z gives you the best results. 
Quality is the prime consid- : Send us your blades and —_— 

° we will duplicate them. | 
eration. i= 
: 


sesouveeenecannernnnsonenssanencennnay 


HARRIMAN AIRCRAFT MOTORS CO. 
SOUTH GLASTONBURY, CONN. 
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et 1 WH yaober 1, 1917 AVIATION 




































DROP FORGINGS 
| 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 63 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 


























ORDNANCE ENGINEERING CORPORATION 
NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 





Government Contractors Consulting Engineers 





Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 























McADAMITE-ALUMINUM COMPANY 


57-83 Isabella Ave. DETROIT, MICH. 


Highest-Grade—Strongest 


ALUMINUM CASTINGS 


Tensile strength....... 44,250 Ibs. Sq. In. LARGE CAPACITY 
Compression .......... 126,000 “ “ “ Sy 
rere a7 200 “« « 6 AN 

EL. de cadadeasenees ‘ < « 4 / res 

Fusing P oint.......... 1040 Degrees F Quick Deliveries Guaranteed 

























PREVENTS STALLING 
FOXBORO 


TRA0E MARK 


AIR SPEED INDICATORS 


Tell the aviator at 0 glance if his machine is maintaining buoyancy, or stalling. It 
accurately measures the relative wind pressure, the force which keeps the plane in the 
air. It insures safe flying. 


Send for illustrative and descriptive Bulletin No. BF110. 








THE FOXBORO CO. Foxboro, Mass., U.S. A. 
New York Chicago Pittsburgh Birmingham, Ala. 

50 Church St. 1363 Monadnock Bldg. B. F. Jones Bldg. 740 Brown Marx Bidg. 
Philadelphia St. Louis San Francisco Peacock Bros. 

1414 So. Penn. Sq. 1984 R. Exch. Bidg. 461 Market St. 285 Beaver Hall Hill, Montreal 
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ALUMINUM > 


We Maxe Screw Heao Nas hu Rivers For Every Purpose. Orver 
EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 


70 FRANKLIN AVENUE 70 = shevter Tents, corseTs,ceccins, mai. eacs. BROOKLYN, NEW-YORK P 


SrPeciat 
To 





ACIERAL METAL : 


Light as Aluminum Strong as Steel 


Non-corrosive by salt water take 


CASTINGS RODS SHEETS sn 


Prompt Deliveries 








ACIERAL CO. OF AMERICA TE 
oe Seaaheets Street a Street New 
NEW YORK CITY NEWARK, N. J. mz 

| 
7 
AEROPLANE FIR 


WE HAVE SUPPLIED A LARGE QUANTITY OF 
DOUGLAS FIR FOR AEROPLANE PURPOSES. 





Our facilities are of the best. 


A. C. DUTTON LUMBER CORPORATION | 


Mills General Sales Department Wharves, Warehouses 
SOUTH BEND, WASH. SPRINGFIELD, MASS. and Storage Yards 
TACOMA, WASH. POUGHKEEPSIE, N. Y. 




















AVIATOR” SUITS 


WIND PROOF WATER PROOF WEATHER PROOF 





Sanders Aviator’s suits absolutely wind and water proof made 
from heavy gabardine cloth—well lined—with hood to match. 


COMPLETE $35.00 
Send for catalogue and samples 
SANDERS COMPANY enter Hedy 


218 INDIANA AVENUE INDIANAPOLIS, INDIANA 
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Automatically Shapes 
Propeller Blades and Struts 


There is no longer any argument against high productive machinery being 
in greater need than ever before. Practically every nation in the world is, at 
this time, demanding greater production of its factories, which, with labor 
becoming less available every day, leaves high productive machinery as the 
only recourse of rescue to industry 


Defiance Aeroplane Propeller 
Turning Lathe 


is a high productive machine. It will chine will turn aeroplane propeller 
take the place of eight to ten skilled blades of any size—to any shape or 
workmen. With one man operating pitch—and leaves but the final finish- 
several machines each lathe will pay ing to be done by hand. It will dupli- 
for itself in a few months, and then cate struts, as well as propellers, of 
daily adds to profits eight to ten times any design to exactness. 





a skilled workman's wage. This ma- 





An illustrated and descriptive circular 
of this machine will be mailed on request 


THE DEFIANCE MACHINE WORKS 
DEFIANCE, OHIO, U. S. A. 


New York City London, England 










“Flexo” Aero 


RADIATORS 


The only 
core that 
will stand 


The only 
core that 
can be so 
bent 









severe 
landing without 
shocks. injury to 


the metal 
or soldered 
joints. 









No sharp 






corners 
to crys- 
tallize 

through 





vibration. 






“FLEXO”—PATENTED 


AUTO RADIATOR MFG. CORP. 


219-225 W. 12th STREET, LOS ANGELES, CAL. 











e 
SCREW : 
MACHINE 
PRODUCTS 






Increased capacity enables us to 
handle a much greater amount of 
screw machine work up to 2%” 
diameter. 







All work will pass the most rigid 
inspection. 








Send us your specifications 


Thos. H. Dallett Co. 


Philadelphia, Pa. 














AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
steel rim and wire wheel makers in 
America. 





Quotations gladly furnished. 


The MOTT WHEEL WORKS 
Utica, N. Y. 
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Duesenberg Motors Conpanssion designs and builds 
igh speed, high powered motors for Automobiles, 
otor Boats and Aeroplanes. Write for full details. 


DUESENBERG MOTORS CORPORATION, 120 Broadway, New York 





















All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 


Zenith Carburetor 
Company 


New Yerk DETROIT Chicago 
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Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 
MIDDLETOWN CONNECTICUT 


Factories: 





Oil Proof —Gasoline Prodill 
Water Proof 


VELLUMOID GASKETS 
Tough—Compressible—Flexible 


If you are not familiar with Vellu- 
moid have us send you samples— 
either sheet or gaskets cut as per your 
blue prints. 


Expert Gasket Cutting department. Quick service 


Fibre Finishing Co., 27 State St., Boston 








Special Sheet Metal Work 


—for— 


Airplanes 


Precise Work Executed 
from Blue Prints or 
specifications . . 


The Auto-Aero Sheet Metal Works 


45 High Street, New Haven, Conn. 


———_., 











PONTOONS 


FLYING BOAT HULLS 


Built from your designs 
or from ours 


Palmer-Simpson Corp. 
Saranac Lake, N. Y. 








AIR-SCREWS 
PROVEN PROFICIENCY 


Detatled tnformation upon request 


BUFFALO AEROPLANE CORP. 
BUFFALO, N. Y. U. S. A. 
Cable Address, ““BUFFAIRO” 











Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


AlsoPropeller Hubs, Flanges and Shafts, ete. 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 


TIOGA STEEL & IRON COMPANY 
52nd & Grays Avenue Philadelphia, Pa., U.S. 4 


—— 











WOOD WORKING MACHINERY 


SPECIALLY ADAPTED 


FOR 


Aeroplane Factories 








Write for information catalogue No. 97 


OLNEY & WARRIN 


406-412 Broome Street 
Tel. Spring 4425 NEW YORK, N. Y. 














American Automotive Company 


Manufacturers 


Aeroplanes and Hydro-Aeroplanes 








FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 


Request catalogs and prices from all 


manufacturers in regard to parts that 





will meet U. S. Govt. requirements. 
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ROEBLING — ; 


AIRCRAFT WIRE 
STRAND CORD 


THIMBLES AND FERRULES 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J., U.S.A. 





METAL HOSE 


For every Airplane Requirement 





Write for specifications and prices 





PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 
Broad and Race Sts., Philadelphia 


New York Boston Chicago Detroit Cleveland 














e 
Automotive 
Engineering Company 

CONSULTING AERONAUTICAL ENGINEERS 
AEROPLANE and MOTOR 
DESIGN and DEVELOPMENT 
AIRCRAFT FACTORY LAYOUT 
ECONOMIC PRODUCTION PROCESSES 


120 S. State Street Chicago, Illinois 









CAPITAL JIGS 
INTERNAL ST AMPI TOOLS 
GRINDER NGS DIES 

E realize in air or at sea there should be no 
faulty material. All machine parts must be 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 


of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 

















DON’T SCRAP ALUMINUM PARTS 


Save them with 


oa . 
SO-LUMINUM 
new great “3 in 1” brazing, 


welding and soldering com- 
pound, stronger than aluminum 
or its alloys. A perfect substi- 
tute for acetylene welding in 
one-quarter time and cost. Use 
gasoline torch or gas_ blower. 
No flux. Booklet on request. 
Sample bar, $1.00. Used by the 
United States Army and Navy, auto 
and aero. companies, and indorsed 
by the British Munitions Board. 


$0-LUMINUM MFG. & ENG. CO., Inc. 
Reom 25, 1790 Broadway New York City 









The Beam Airplane Company 


(INCORPORATED) 


Announce that they are in a position to accept a 
few students in their Aviation School. 


CURTISS and EUROPEAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 

FEES and LIVING EXPENSES REASONABLE 
NO CHARGE FOR BREAKAGE 


Correspondence Invited 


THE BEAM AIRPLANE COMPANY 


CELINA OHIO 

















U. S. and Foreign Governments 
Approve The “Perfect Starter” 


This is a compressed air starter convertible to an air com- 
pressor for storing the air for its own energy. It has ample 
power and speed for magneto starting. 

Model C—For starting engines up 
to 250 H.P.; weighs 39 lbs. and com- 
plete for single engine installation 
70 lbs., for twin engines 110 Ibs. 
Model D—For starting engines up 
to 150 H.P.; weighs 34 Ibs. and com- 
plete for single engine installation 
58 Ibs., for twin engines 96 Ibs. 


Write for Booklet 


THE MOTOR-COMPRESSOR CO. 
Newark, New Jersey, U. S. A. 











C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 
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BALL AND ROLLER BEARINGS 


Annular—Single and Doubie Row 
Ball Thrust—Al!l Types Taper Roller—Standard 
Roller Thrust—Collar Type Pressed Steel—All Types 


Sole Agents for the U. S. of 
The Bowden Patent Wire Mechanism 


for the Transmission of Reciprocating Motion 
Through a Flexible and Tortuous Route. 


THE GWILLIAM COMPANY 
ENGINEERS 


NEW YORK. . 253 W. 58th Street, (at Broadway) 
So 33, || | i 1314 Arch Street 





fas 


IN METHOD OF ERE TION 
SCIENTIFICALLY CONSTR 


FOR GE AND GALVANIZED STEEL 
STORAY™ INDUSTRIAL BUILDINGS SR OV ERING 
¥3 Less STRUCTURAL SréEét Useo Due To FRA Me 


THE STRENGTH OF OUR FORMED MEMBERS 
iN OUR Walt AND Roor ConsrRucTION, \ BOLTING/METHOD 


nayol*® The C. D.PRVDEN COMPANY, Baril 9R 











LEYGRAND &CO, 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 
Screw Stock, Rod and Wire 











VENEERED PANELS 


mami FOR 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 


Send for Samples Chemically Treated Which Increases 


WATERPROOFNESS 
NEW JERSEY VENEER CO.., Paterson, N. J. 


Teiephone, 3620 Paterson 














DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 
. 7 we oT . 7 — * 
DOEHLER DIE-CASTING Co. 
MAIN OFFICE AND 


pieneuen sees BROOKLYN.N.Y. maw sunesy ruse 
TOLEDO. OHIO. NEWARK. N.J. 


Also Die-Cast Babbitt Bearings, Die-Castings in 
Brass & Bronze Aluminum and White Metal Alloys 











PROPELLER SERVICE 


By an organization equipped to 
take hold of your problems. 
QUANTITY PRODUC- 


TIONS. Let us advise on your 
specifications. 


W. A. DOYLE, TRENTON, N. J. 











ANNOUNCEMENT 


To Aircraft Accessory Manufacturers and Dealers 


We will open our 


School for Airplane Mechanics 


ABOUT OCTOBER 15th 
At 240 West 53rd Street, New York City 


Samples and Parts for Demonstrating 
Purposes are Requested 





West Side Young Men’s Christian Associatiog 


October 1, lyn october 1 
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318 West 57th Street 
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WANTED 


300 mechanics, engineers, 





sree woodworkers, metal work- 
or ers, etc., for airplane factory 
__#} near Detroit about October 





20th. 





Applicants please state 


wages desired. 















Address Box 96, Care AVIATION AND 
AERONAUTICAL ENGINEERING. 














Position as CHIEF ENGINEER or GENERAL 
MANAGER Wanted. 


A well known pioneer in Aviation desires a position in 
the United States as Chief Engineer or General Manager 
of large and progressive Aviation Works—an established 


or new company. 

Have had 20 years’ experience in business and 15 years’ 
experience in scientific and practical aviation, including 2 
years’ experience in War Work in England. 

Expert knowledge of general aeroplane and propeller 
design. 

Letters to reach me in England to be mailed before 
October 10—addressed “ Expert,’ Royal Hotel, Westgate, 
Peterboro. 

Expect to arrive in New York, middle of November, 
address “ Expert,” c/o Hotel McAlpin. Highest references 
given and required and none but first class position 


considered. 








JORGE VILLEGAS D. 


Civil and Mechanical Engineer 


SOLICITOR AND EXPERT ON 
SOUTH-AMERICAN PATENTS 


Power Plants, Pumping Stations, 
Pipe Lines. Reports on Copper and 


Coal Mines in Chile and Bolivia 
Merced 720-726. Casilla 1952 


SANTIAGO, CHILE 








Works Manager 


Open for Engagement 


Have been Works Manager of one 
of the large airplane companies, pre- 
ceded by fifteen years’ experience as 
Works Manager and Consulting Engi- 
neer in organizing high speed produc- 
tion and scientific management in 
automobile and other plants. Have 
made special study of accelerated air- 
plane production and all management 
problems. 


If desired can also bring complete 
engineering, managerial and labor or- 
ganization. Highest credentials. For 
full details and interview, address 
Manager, Box 57. 




















10 cents a word, minimum charge $2.00, pe 
AVIATION AND AERONAUTICAL ENGINEERING, 1 








Classified Advertising 


yable in advance. Address replies to advertisements with box numbers, care of 
West 32d Street, New York. 
















WANTED—Experienced metal bench hands, mechanics, 
woodworkers and assemblers for airplane construction. 
Thomas-Morse Aircraft Corporation, Ithaca, N. Y. 








FOR SALE—8-cylinder 4” x4” Hall-Scott motor complete 
with radiator, two propellers, Bosch ignition, in good condition, 
$850, Apply Hoffar Motor Boat Co., Vancouver, B. C. 


(ees 





WANTED—Reliable, experienced airplane propeller builder. 
Must have ample glue room experience. Address with reference 
and length of experience in first letter, Box 61. 





GRADUATE of high school trade course, two years mech- 
anical drafting experience, desires position with reliable con- 
cern. Address Box 100. 








FOR SALE—Two 90-hp. 8-cylinder motors and propellers, 
Al condition, also large flying boat with or without motor. 
Good price to quick buyer. Box 98. 


FOR SALE—Five dissembled French L’Aviateur 60-hp. mo- 
tors with quantity of spares—make us offer; also several thou- 
sand dollars’ worth of miscellaneous airplane parts in good 
condition at 75% of cost price. Glenn L. Martin Company, 
Los Angeles, Cal. : 
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COUT-PLANES carry observers 

who locate masked batteries 

and map the country behind the 

enemy lines. Upon their safe return 

and the speed made may depend the 
lives of thousands. 


And that safe return with speed is 
impossible without certainty of 
power production and transmission 
for the mounts driven by those 
observers’ pilots. 


The power of an airplane’s motor deter- 
mines its value; the continuity of that 
power, its dependability. 


es Hess-Bright Ball Bearings will increase 
Two-Direction Thrust Hess-Bright power through cutting friction down, and 


Ball Bearing of the Type used on : Sadat 
Airplane Propeller Shaft Application assure its continuity through the excellence 
of their manufacture. 


HESS-BRIGHT’S CONRAD PATENTS Government orders largely specify Hess- 
ARE THOROUGHLY ADJUDICATED Brights. 


THE HESS-BRIGHT MANUFACTURING COMPANY 
PHILADELPHIA, PA. 
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